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Description

Technical Field

[0001] The technology described in this patent docu-
ment relates to systems and methods for providing sup-
plemental data (e.g., metadata) that is associated with
over-the-air radio broadcast signals.

Background

[0002] Over-the-air radiobroadcast signals areused to
deliver a variety of programming content (e.g., audio,
etc.) to radio receiver systems. Such over-the-air radio
broadcast signals can include conventional AM (ampli-
tudemodulation) and FM (frequencymodulation) analog
broadcast signals, digital radio broadcast signals, hybrid
analog and digital broadcast signals, or other broadcast
signals. Hybrid radio broadcasting technology and digital
radiobroadcasting technologycandeliveraudioanddata
services to mobile, portable, and fixed receivers.
[0003] Service data that includesmultimedia program-
ming can be included with radio broadcasts. The broad-
cast of the service datamay be contracted by companies
to include multimedia content associated with primary or
main radio program content.
[0004] However, service datamay not always be avail-
able with the radio broadcast. In this case it may be
desirable to identify the audio content being broadcast,
and match service data with the audio content. Some
current broadcast radio content information systems rely
on digital "fingerprinting" of the audio content. However,
the audio fingerprinting process can consume a lot of
memory of the radio receiver and the identification ser-
vice for the fingerprinting can be expensive in terms of
cost and in terms of resources such as memory re-
sources and processing resources of the radio receivers.
[0005] Document US 2019/0052387 A1 discloses a
system configured to receive identification information
related to an over-the-air radio broadcast via a server,
wherein the identification information is transmitted to the
server using a radio broadcast receiver remote from the
server, communicate a request for automatic content
recognition of an Internet-based streaming version of
the over-the-air radio broadcast, and receive metadata
associated with the over-the-air radio broadcast in re-
sponse to the request and initiate transmission of the
metadata to the radio broadcast receiver. The metadata
may be associated with location information of the radio
broadcast receiver.

Summary

[0006] The invention provides for a radio receiver with
the features of claim 1.

Brief Description of the Drawings

[0007] In the drawings, which are not necessarily
drawn to scale, like numerals may describe similar com-
ponents in different views. Like numerals having different
letter suffixesmay represent different instances of similar
components. The drawings illustrate generally, by way of
example, but not by way of limitation, various embodi-
ments discussed in the present document.

FIG. 1 is a block diagram illustrating an overview of
embodiments of the radio system.
FIG. 2 is a block diagramof an example of a server to
provide an Internet Protocol stream to radio recei-
vers.
FIG. 3 is a flowdiagramof an example of amethod of
distributing metadata to radio receivers.
FIG. 4 is a block diagramof portions of an example of
a radio receiver.

Detailed Description

[0008] In the following description of embodiments of a
radio broadcast metadata distribution system, reference
is made to the accompanying drawings. These drawings
show by way of illustration specific examples of a meta-
data distribution system.
[0009] Over-the-air radio broadcast signals are com-
monly used to deliver a variety of programming content
(e.g., audio, etc.) to radio receiver systems. Main pro-
gram service (MPS) data and supplemental program
service (SPS) data can be provided to radio broadcast
receiver systems. Metadata associated with the pro-
gramming content can be delivered in the MPS data or
SPS data via the over-the-air radio broadcast signals.
Themetadata canbe included in a sub-carrier of themain
radio signal. In IBOC radio, the radio broadcast can be a
hybrid radio signal that may include a streamed analog
broadcast and a digital audio broadcast. Sub-carriers of
the main channel broadcast can include digital informa-
tion such as text or numeric information, and the meta-
data can be included in the digital information of the sub-
carriers. Thus, a hybrid over-the-air radio broadcast can
include an analog audio broadcast, a digital audio broad-
cast, and other text and numeric digital information such
as metadata streamed with the over-the-air broadcast.
The programming content may be broadcast according
to the DAB standard, the digital radio mondiale (DRM)
standard, radio data system (RDS) protocol, the radio
broadcast data system (RBDS) protocol, or a high defini-
tion (HD) IBOC radio protocol.
[0010] The metadata can include both "static" meta-
data and "dynamic" metadata. Static metadata changes
infrequently or does not change. The static metadata
may include the radio station’s call sign, name, logo
(e.g., higher or lower logo resolutions), slogan, station
format, station genre, language, web page uniform re-
source locator (URL), URL for social media (e.g., Face-
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book, Twitter), phone number, short message service
(SMS) number, SMS short code, program identification
(PI) code, country, or other information.
[0011] Dynamic metadata changes relatively fre-
quently. The dynamic metadata may include a song
name, artist name, album name, album image, artist
image (e.g., related to content currently being played
on the broadcast), advertisements, enhanced advertise-
ments (e.g., title, tag line, image, phone number, SMS
number,URL, search terms), programschedules (image,
timeframe, title, artist name, DJ name, phone number,
URL), service following data, or other information. When
the radio receiver system is receiving an over-the-air
radio broadcast signal from a particular radio station,
the receiver system may receive both static metadata
and dynamic metadata.
[0012] Another approach to provide service data is to
combine radio information broadcast over-the-air (OTA)
with Internet Protocol (IP) delivered content to provide an
enhanced user experience. An example of this type of
service is DTS® Connected Radio™ service, which com-
bines OTA analog/digital AM/FM radio with IP delivered
content. The combined service receives dynamic meta-
data (suchasartist informationand song title, on-air radio
program information and station contact information)
directly from local radio broadcasters, which is then
paired with IP-delivered content (e.g., metadata), and
displayed in vehicles. TheDTSConnectedRadio service
supports all global broadcast standards includinganalog,
DAB, DAB+ and HD Radio™. The radio receivers of the
vehicles integrate data from Internet serviceswith broad-
cast audio to create a rich media experience. One of the
Internet services provided is information about what the
radio stations are currently playing and have played.
[0013] As explained previously herein, service data
may not always be available with a radio broadcast,
and it may be desirable to send an audio fingerprint to
identify the content of the over-the-air radio broadcast
and receive metadata for the identified radio broadcast
for presentation to the user. The audio fingerprint could
be transmitted from the in-vehicle radio receiver to a
server that performs automatic content recognition
(ACR) to identify content of the over-the-air radio broad-
cast.
[0014] However, the digital fingerprinting and identifi-
cation of the audio fingerprint can be expensive in terms
of cost of theserviceand in termsof resourcesof the radio
receiver, such as processor and memory use. These
resources may be wasted if the broadcast audio being
received by the radio receiver is not suitable for the ACR
fingerprinting and identification process. For example, if
the broadcast audio does not include music, the ACR
processmay fail. Thismay happen if the broadcast audio
contains content of a talk program or a commercial. An
improvement would be to verify that the broadcast audio
is suitable forACRfingerprinting and identification before
the process is started.
[0015] FIG.1 isablockdiagram illustratinganoverview

of embodiments of the radio system. A traditional broad-
cast radio station 100 transmits an OTA audio signal 105
to the radio receiver 110 of a vehicle. The OTA audio
signal 105 can be an analog audio signal, a digital audio
signal, or a hybrid audio signal. The radio service pro-
vided is a combined OTA-IP radio service, and the in-
vehicle radio receiver 110 can receive both anOTAaudio
signal 105andan IPstream.The IPstream is receivedvia
an intermediate communication platform108 fromone or
more servers 120. The intermediate communication plat-
form 108may be a cellular phone network or a telematics
network.
[0016] FIG. 2 is a block diagram of an example of a
radio system server to provide an IP stream to radio
receivers. The server 220 includes a processing circuitry
272, a memory 274, and a service application 276 or
application program interface (API) for execution by the
processor 272.Theserviceapplication276cancomprise
software that operates using the operating system soft-
ware of the server 220. The server 220 includes a port
270 operatively coupled to an interface to the intermedi-
ate communication platform 208 that provides the IP
stream and receives information from radio receivers.
[0017] Returning to FIG. 1, to receive metadata for
radio broadcasts, the in-vehicle radio receiver 110 sends
geographic location information to theserviceapplication
of a server 120. One or more of the servers determines
the radio broadcasts available to the radio receiver ac-
cording to the geographic location information, and the
service application sends the metadata for the deter-
mined radio broadcasts to the radio receiver via the
intermediate communication platform. The one or more
servers also sends an indication of suitability of the con-
tent of radio broadcasts for the fingerprinting process.
The indication can be includedwith themetadata (e.g., in
a specified field of the metadata). The indication is that
the content is either suitable or not suitable for audio
fingerprinting. An indication of suitability is sent for each
radio broadcast of those radio broadcasts determined to
be available to the radio receiver. The indications of
suitability can be a flag or a digital code word stored in
memory for radio broadcasts. In variations, the indica-
tions of suitability of fingerprinting can be stored in asso-
ciation with the metadata for the radio broadcasts.
[0018] If the radio receiver 110 of a vehicle subse-
quently tunes to a radio broadcast for which the radio
receiver 110 does not have metadata (e.g., dynamic
metadata), the radio receiver 110 checks the indication
of the suitability of the content of the radio broadcast for
fingerprinting. If the indication for the radio broadcast is
that the content is suitable for the fingerprinting process,
the radio receiver generates an audio fingerprint and
sends the audio fingerprint 130 to the service application.
The service application determines audio metadata of a
radio broadcast corresponding to the audio fingerprint
and sends the determined audio metadata 125 to the
radio receiver 110. The service application may track the
radio broadcasts being tuned to by multiple radio recei-
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vers. In response todetermining theaudiometadata from
the audio fingerprint provided by the first radio receivers,
the service application may send the audio metadata to
multiple radio receivers receiving the radio broadcast.
The audio metadata may be sent using the intermediate
communication platform 108.
[0019] If the indication for the radiobroadcast is that the
content is not suitable for the fingerprinting process, the
radio receiver does not generate an audio fingerprint.
The radio receiver 110 may do nothing or may merely
send an acknowledge back via the intermediate commu-
nication platform 108 according to a communication pro-
tocol. The radio receiver 110 may display the metadata
(e.g., static metadata) that is available. The resources of
the radio receiver are not wasted by generating and
sending a digital fingerprint that would fail the ACR fin-
gerprint identification process.
[0020] According to some embodiments, to determine
the audio metadata corresponding to the receiving audio
fingerprint, the server 120 includes a memory that may
store a fingerprint database that stores the audio meta-
data in association with audio fingerprint information in
the server memory. The service application determines
theaudiometadataby retrieving theaudiometadata from
the memory using the audio fingerprint.
[0021] In some embodiments, the service application
receives the audio metadata from an audio identification
source 150. The service application of a first server 120
receives the audio fingerprint 130 from the radio receiver
110 and forwards the audio fingerprint 140 to the audio
identification source 150. The first server and the audio
identification source may communicate using a commu-
nication network. The communication network may be
the intermediate communication platform 108 or another
communicationnetwork.Asshown in theexampleofFIG.
2, the server 220 can include a second port 260 opera-
tively coupled to an Internet network interface 215. In
certain embodiments, the Internet network interface 215
includes an Internet access point (e.g., a modem), and
the port 260 can include (among other options) a com-
munication (COMM) port, or a universal serial bus (USB)
port.
[0022] The audio identification source 150 is shown as
residing in the cloud in FIG. 1. The term "cloud" is used
herein to refer to a hardware abstraction. Instead of one
dedicated server processing the audio fingerprint and
returning the audio metadata, sending the audio finger-
print to thecloudcan includesending theaudiofingerprint
to a data center or processing center. The actual server
used to process the audio file content information is
interchangeable at the data center or processing center.
Theaudio identification source150may includeasecond
server that includes the fingerprint data base. The audio
identification source 150 receives the audio fingerprint
140 forwarded from the first server and returns the audio
metadata 160 to the first server and may send other
associated metadata to the first server 120. The first
server 120 sends the audio metadata 125 on to the radio

receiver 110.
[0023] FIG. 3 is a flow diagram of an example of a
method 300 of providing metadata to a radio receiver.
The method relates to a vehicle that is in contact with a
radio system that combines anOTA radio broadcast with
IP delivered content, such a DTS Connected Radio sys-
tem for example. The method may be performed using a
client programof the radio receiver of the vehicle. At 305,
the in-vehicle radio receiver tunes to a radio station, and
the radio receiver lacks dynamic metadata associated
with a program currently being broadcast by the radio
station. At 310, the radio receiver has queried the radio
service system for static radio station metadata for the
radio broadcast. The radio service system may include
an application program interface (API) or service appli-
cation executing on a server of the radio service system.
[0024] The radio receiver may send geographic loca-
tion information with the query to the radio system, and
the API sends static metadata for any radio broadcast
that is available for reception by the radio receiver. The
API also includes in themetadata an indication for a radio
broadcast whether the content of the radio broadcast is
suitable for audio fingerprinting and identification.
[0025] At 315, the radio receiver has received an in-
dication from the API for the radio broadcast missing the
dynamicmetadata that the radio broadcast is suitable for
ACR fingerprinting and identification. Because of the
indication, at 320 the radio receiver generates an audio
fingerprint and sends the audio fingerprint to theAPI. The
ACR fingerprinting process may be performed by the
client program or by other software of the radio receiver.
[0026] The radio receiver sends theaudio fingerprint to
the radio system using an Internet connection. The radio
system identifies the audio programcorresponding to the
audio fingerprint and determines the audio metadata
associated with the audio program. At 325, the API dis-
tributes the dynamic metadata to the radio receiver and
may distribute the dynamic metadata to other radio re-
ceivers that are receiving the radio broadcast (e.g., via
the intermediate communication platform). In some em-
bodiments, the dynamic metadata is distributed to the
radio receivers that are capable of receiving the radio
broadcast regardless of the radio station to which the
receivers are tuned.
[0027] In some embodiments, the radio receiver may
store an audio fingerprint database, and before sending
the audio fingerprint to the radio system, at 330 the radio
receiver may first determine if it is storing themissing the
dynamic metadata locally. For example, the radio recei-
ver may store the results of previous audio fingerprinting
and may check the database to see if the corresponding
audio program was previously identified. If the audio
fingerprint is found in the local database, the radio re-
ceiver uses the corresponding dynamic metadata for the
radio broadcast. This reduces the resources consumed
at the radio receiver in determining the audio metadata.
[0028] At 340, in response to the query for the radio
broadcast, the radio receiver receives an indication from
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the API that the content of the radio broadcast is not
suitable for ACR fingerprinting. In this case, the client
programof the radio receiver at 345 does not expend any
resources of the radio receiver such as processing band-
width, memory space, or communication time in gener-
ating and sending a digital fingerprint of the radio broad-
cast. The radio receiver may display the metadata (e.g.,
static metadata) that is available.
[0029] FIG. 4 is a block diagram of portions of an
example of a radio receiver 400. The radio receiver is
able to receive an OTA radio broadcast and is able to
receive IP delivered content. In certain variations, the
radio receiver is a DTS Connected Radio receiver. The
radio receiver 400 may be the radio receiver 110 of a
vehicle shown in the example of FIG. 1. The radio re-
ceiver 400 includes a wireless Internet network interface
440 for receiving metadata via wireless IP and other
components for receiving over-the-air radio broadcast
signals. The Internet network interface 440 and receiver
controller 430 may be collectively referred to as a wire-
less internet protocol hardware communication module
of the radio receiver.
[0030] The radio receiver 400 includes radio frequency
(RF) receiver circuitry including tuner 456 that has an
input 452 connected to an antenna 454. The antenna
454, tuner 456, and baseband processor 451 may be
collectively referred to as an over-the-air radio broadcast
hardware communication module of the radio receiver.
The RF circuitry is configured to receive an audio broad-
cast signal.
[0031] Within the baseband processor 451, an inter-
mediate frequency signal 457 from the tuner 456 is
provided to an analog-to-digital converter and digital
down converter 458 to produce a baseband signal at
output 460 comprising a series of complex signal sam-
ples. The signal samples are complex in that each sam-
ple comprises a "real" component and an "imaginary"
component. An analog demodulator 462 demodulates
the analog modulated portion of the baseband signal to
produce an analog audio signal on line 464. The digitally
modulated portion of the sampled baseband signal is
filtered by isolation filter 466, which has a pass-band
frequency response comprising the collective set of sub-
carriers f1-fu present in the received OFDM signal. First
adjacent canceller (FAC) 468 suppresses the effects of a
first-adjacent interferer. Complex signal 469 is routed to
the input of acquisition module 470, which acquires or
recovers OFDM symbol timing offset/error and carrier
frequency offset/error from the received OFDM symbols
as represented in received complex signal 469. Acquisi-
tion module 470 develops a symbol timing offset Δt and
carrier frequency offset Δf, as well as status and control
information. The signal is then demodulated (block 472)
todemodulate thedigitallymodulatedportionof thebase-
band signal. The digital signal is de-interleaved by a de-
interleaver 474, and decoded by aViterbi decoder 476. A
service de-multiplexer 478 separates main and supple-
mental program signals from data signals. The supple-

mental program signals may include a digital audio file
received in an IBOC DAB radio broadcast signal.
[0032] An audio processor 480 processes received
signals to produce an audio signal on line 482 and
MPSD/SPSD 481. In embodiments, analog and main
digital audio signals are blended as shown in block
484, or the supplemental program signal is passed
through, to produce an audio output on line 486. A data
processor 488 processes received data signals and pro-
ducesdataoutput signals on lines490, 492, and494.The
data lines 490, 492, and494maybemultiplexed together
onto a suitable bus such as an I2C, SPI, UART, or USB.
The data signals can include, for example, data repre-
senting themetadata to be renderedat the radio receiver.
[0033] The Internet network interface 440 may be
managed by the receiver controller 430. As illustrated
in FIG. 4, the Internet network interface 440 and the
receiver controller 430 are operatively coupled via a line
442, and data transmitted between the Internet network
interface 440 and the receiver controller 430 is sent over
this line 442. A selector 420 may connect to receiver
controller 430 via line 436 to select specific data received
from the Internet network interface 440. The data may
include metadata (e.g., text, images, video, etc.), and
may be rendered at substantially the same time that
primary or supplemental programming content received
over-the-air in the IBOC DAB radio signal is rendered.
[0034] The receiver controller 430 receives and pro-
cesses the data signals. The receiver controller 430may
includeamicrocontroller that is operatively coupled to the
user interface 432 and memory 434. Themicrocontroller
may be an 8-bit RISC microprocessor, an advanced
RISC machine 32-bit microprocessor, or any other sui-
table microprocessor or microcontroller. Additionally, a
portion or all of the functions of the receiver controller 430
could be performed in a baseband processor (e.g., the
audio processor 480 and/or data processor 488). The
user interface 432 may include an input/output (I/O)
processor that controls the display 444, which may be
any suitable visual display such as an LCD or LED dis-
play. In certain embodiments, the user interface 432may
also control user input components via a touch-screen
display. In certain embodiments, the user interface 432
may also control user input from a keyboard, dials, knobs
or other suitable inputs. The memory 434 may include
any suitable data storage medium such as RAM, Flash
ROM(e.g., anSDmemory card), and/or a harddiskdrive.
The radio receiver 400 may also include a global posi-
tioning system (GPS) receiver 496 to receive GPS co-
ordinates.
[0035] The processing circuitry of the receiver control-
ler 430 is configured to perform instructions included in a
client application program or "client" installed in the radio
receiver. The client 446 is able to generate an audio
fingerprint from audio broadcasts received via the RF
receiver circuitry. The client 446 also sends geographical
location information to an audio metadata service appli-
cation via the Internet network interface 440. The radio
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receiver may include a GPS receiver 496 and the client
may send GPS coordinates as the geographical location
information. In response to sending the geographical
information, the client 446 receives metadata for any
radio broadcast that is available to the radio receiver at
its indicated geographic location. Included in this meta-
data is an indication for each radio broadcast whether the
content of the radio broadcast is suitable for the ACR
fingerprinting and identification process.
[0036] As explained previously herein, when audio
metadata is missing or unavailable for the current radio
broadcast to which the radio receiver is tuned, the client
generates an audio fingerprint of the radio broadcast
when the indication for that radio broadcast is that its
content is suitable for the audio fingerprinting process.
The client 446 sends the generated audio fingerprint to
the audio metadata service application via the Internet
network interface. The audio fingerprint is processed by
the service application, and the client 446 receives dy-
namic metadata associated with the radio broadcast
corresponding to the audio fingerprint. The dynamic me-
tadata may be received via the Internet network. In
certain embodiments, the dynamic metadata is received
via one or more sub-carriers of the main channel OTA
broadcast. The client 446 displays the information in-
cluded in the received dynamic metadata.
[0037] When the indication is that content of the radio
broadcast signal is not suitable for the audio fingerprint-
ing process, the client 446 does not generate the audio
fingerprint. The client 446 may do nothing in response to
themissing audiometadata or may display themetadata
that is available (e.g., static metadata instead of dynamic
metadata).
[0038] The systems, devices, and methods described
provide metadata to a radio receiver of a vehicle. The
radio receiver is able to perform audio fingerprinting, but
the systems, devices, and methods prevent the radio
receiver from performing the audio fingerprinting and
requesting identification for the audio fingerprint when
the content of a radio broadcast is not suitable for the
fingerprinting and identification process. This saves sig-
nificant computing resources and communication band-
width of the radio receiver.
[0039] The various illustrative logical blocks, modules,
methods, and algorithm processes and sequences de-
scribed in connection with the embodiments disclosed
herein can be implemented as electronic hardware, com-
puter software, or combinations of both. To clearly illus-
trate this interchangeability of hardware and software,
various illustrative components, blocks, modules, and
process actions have been described above generally
in terms of their functionality. Whether such functionality
is implemented as hardware or software depends upon
theparticular applicationanddesign constraints imposed
on the overall system. The described functionality can be
implemented in varying ways for each particular applica-
tion, but such implementation decisions should not be
interpreted as causing a departure from the scope of this

document.
[0040] The various illustrative logical blocks and mod-
ules described in connection with the embodiments dis-
closed herein can be implemented or performed by a
machine, such as a general purpose processor, a pro-
cessing device, a computing device having one or more
processing devices, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or other programmable
logic device, discrete gate or transistor logic, discrete
hardware components, or any combination thereof de-
signed to perform the functions described herein. A gen-
eral purpose processor and processing device can be a
microprocessor, but in the alternative, the processor can
be a controller, microcontroller, or state machine, combi-
nations of the same, or the like. A processor can also be
implemented as a combination of computing devices,
such as a combination of a DSP and a microprocessor,
a plurality of microprocessors, one ormoremicroproces-
sors in conjunction with a DSP core, or any other such
configuration.
[0041] The process actions or operations of a method,
process, or algorithm described in connection with the
embodiments disclosed herein can be embodied directly
in hardware, in a software module executed by a pro-
cessor, or in any combination of the two. The software
module can be contained in computer-readable media
that can be accessed by a computing device. The com-
puter-readable media includes both volatile and nonvo-
latile media that is either removable, non-removable, or
somecombination thereof. The computer-readablemed-
ia is used to store information suchascomputer-readable
or computer-executable instructions, data structures,
program modules, or other data. By way of example,
and not limitation, computer readable media may com-
prise computer storage media and communication med-
ia.
[0042] Computer storage media includes, but is not
limited to, computer or machine readable media or sto-
rage devices such as Blu-ray discs (BD), digital versatile
discs (DVDs), compact discs (CDs), floppy disks, tape
drives, hard drives, optical drives, solid state memory
devices, RAMmemory, ROMmemory, EPROMmemory,
EEPROMmemory, flash memory or other memory tech-
nology, magnetic cassettes, magnetic tapes, magnetic
disk storage, or other magnetic storage devices, or any
other device which can be used to store the desired
information and which can be accessed by one or more
computing devices.
[0043] A softwaremodule can reside in theRAMmem-
ory, flash memory, ROMmemory, EPROMmemory, EE-
PROMmemory, registers, hard disk, a removable disk, a
CD-ROM, or any other form of non-transitory computer-
readable storage medium, media, or physical computer
storage known in the art. An exemplary storage medium
can be coupled to the processor such that the processor
can read information from, and write information to, the
storage medium. In the alternative, the storage medium

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 000 192 B1 12

can be integral to the processor. The processor and the
storage medium can reside in an application specific
integrated circuit (ASIC). The ASIC can reside in a user
terminal. Alternatively, the processor and the storage
medium can reside as discrete components in a user
terminal.
[0044] The phrase "non-transitory" as used in this
document means "enduring or long-lived". The phrase
"non-transitory computer-readable media" includes any
andall computer-readablemedia,with the soleexception
of a transitory, propagating signal. This includes, by way
of example and not limitation, non-transitory computer-
readable media such as register memory, processor
cache and random-access memory (RAM). The phrase
"audio signal" is a signal that is representative of a
physical sound.
[0045] Retention of information such as computer-
readable or computer-executable instructions, data
structures, program modules, and so forth, can also be
accomplished by using a variety of the communication
media to encode one or more modulated data signals,
electromagnetic waves (such as carrier waves), or other
transportmechanismsor communicationsprotocols, and
includes any wired or wireless information delivery me-
chanism. In general, these communicationmedia refer to
a signal that has one or more of its characteristics set or
changed in such a manner as to encode information or
instructions in the signal. For example, communication
media includes wired media such as a wired network or
direct-wired connection carrying one or more modulated
data signals, and wireless media such as acoustic, radio
frequency (RF), infrared, laser, and other wireless media
for transmitting, receiving, or both, one or more modu-
lated data signals or electromagnetic waves. Combina-
tions of the any of the above should also be included
within the scope of communication media.
[0046] Conditional language used herein, such as,
among others, "can," "might," "may," "e.g.," and the like,
unless specifically stated otherwise, or otherwise under-
stood within the context as used, is generally intended to
convey that certain embodiments include, while other
embodiments do not include, certain features, elements
and/or states. Thus, such conditional language is not
generally intended to imply that features, elements an-
d/or states are in any way required for one or more
embodiments or that one or more embodiments neces-
sarily include logic for deciding, with or without author
input or prompting, whether these features, elements
and/or states are included or are to be performed in
any particular embodiment. The terms "comprising," "in-
cluding," "having," and the like are synonymous and are
used inclusively, in an open-ended fashion, and do not
exclude additional elements, features, acts, operations,
and so forth. Also, the term "or" is used in its inclusive
sense (and not in its exclusive sense) so that when used,
for example, to connect a list of elements, the term "or"
means one, some, or all of the elements in the list.

Claims

1. A radio receiver comprising:

radio frequency (RF) receiver circuitry config-
ured to receive a radio broadcast signal;
an Internet network interface;
a display;
processing circuitry; and
a client application program including instruc-
tions for execution by the processing circuitry,
wherein the client application program is con-
figured to:

send geographical location information to
an audio metadata service application via
the Internet network interface;
receive, via the Internet network interface,
metadata for a radio broadcast available to
the radio receiver according to the geo-
graphic location information, the metadata
including an indication whether content of
the radio broadcast is suitable for an audio
fingerprinting process, wherein the indica-
tion whether content of the radio broadcast
is suitable for an audio fingerprinting pro-
cess is sent with static metadata, wherein
the static metadata are metadata related to
the radio broadcast station;
determine that dynamic metadata asso-
ciated with the radio broadcast is unavail-
able for presentation using the display,
wherein the dynamic metadata are meta-
data related to the broadcast content being
currently played;
generate an audio fingerprint of the radio
broadcast only when the indication is that
the content of the radiobroadcast is suitable
for the audio fingerprinting process;
send the audio fingerprint to the audio me-
tadata service application via the Internet
network interface and receive dynamic me-
tadata associated with a radio broadcast
corresponding to the audio fingerprint; and
display information included in the dynamic
metadata.

2. The radio receiver of claim 1, wherein the client
application program is configured to:

receive, via the Internet network interface, static
metadata forall radiobroadcastsavailable to the
radio receiver for the geographical location in-
formation; and
receive an indication for each available radio
broadcast whether content of the radio broad-
cast is suitable for the audio fingerprinting pro-
cess.
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Patentansprüche

1. Funkempfänger, der Folgendes umfasst:

eine Hochfrequenz-Empfängerschaltungsan-
ordnung (HF-Empfängerschaltungsanord-
nung), die konfiguriert ist, ein Funkrundsende-
signal zu empfangen;
eine Internet-Netzschnittstelle;
eine Anzeige;
eine Verarbeitungsschaltungsanordnung; und
ein Client-Anwendungsprogramm, das Anwei-
sungen für die Ausführung durch die Verarbei-
tungsschaltungsanordnung enthält, wobei das
Client-Anwendungsprogramm konfiguriert ist:

geographische Ortsinformationen über die
Internet-Netzschnittstelle aneineAudiome-
tadaten-Dienstanwendung zu senden;
über die Internet-Netzschnittstelle Metada-
ten für eine Funkrundsendung, die für den
Funkempfänger gemäß den geographi-
schen Ortsinformationen verfügbar sind,
zu empfangen, wobei die Metadaten eine
Angabe enthalten, ob der Inhalt der Funk-
rundsendung für einen Audio-Fingerabd-
ruckprozess geeignet ist, wobei die Anga-
be, ob der Inhalt der Funkrundsendung für
einen Audio-Fingerabdruckprozess geeig-
net ist, mit statischen Metadaten gesendet
wird, wobei die statischen Metadaten auf
die Funkrundsendestation bezogeneMeta-
daten sind;
zu bestimmen, dass der Funkrundsendung
zugeordnetedynamischeMetadaten für die
Darstellung unter Verwendung der Anzeige
nicht verfügbar sind, wobei die dynami-
schen Metadaten auf den Rundsendein-
halt, der gegenwärtig abgespielt wird, bezo-
gene Metadaten sind;
einen Audio-Fingerabdruck der Funkrund-
sendung nur zu erzeugen, wenn die An-
gabe ist, dass der Inhalt der Funkrundsen-
dung für den Audio-Fingerabdruckprozess
geeignet ist;
den Audio-Fingerabdruck über die Internet-
Netzschnittstelle an die Audiometadaten-
Dienstanwendung zu senden und die dyna-
mischen Metadaten zu empfangen, die ei-
ner Funkrundsendung zugeordnet sind, die
dem Audio-Fingerabdruck entspricht; und
die in den dynamischen Metadaten enthal-
tenen Informationen anzuzeigen.

2. Funkempfänger nach Anspruch 1, wobei das Client-
Anwendungsprogramm konfiguriert ist:

über die Internet-Netzschnittstelle statischeMe-

tadaten für alle Funkrundsendungen zu emp-
fangen, die für den Funkempfänger für die geo-
graphischen Ortsinformationen verfügbar sind;
und
eine Angabe für jede verfügbare Funkrundsen-
dungzuempfangen, obder Inhalt derFunkrund-
sendung für den Audio-Fingerabdruckprozess
geeignet ist.

Revendications

1. Récepteur radio comprenant :

des circuits de réception de radiofréquences
(RF) configurés pour recevoir un signal d’émis-
sion radio ;
une interface réseau Internet ;
un écran d’affichage ;
des circuits de traitement ; et
un programme d’application client comprenant
des instructions destinées à être exécutées par
les circuits de traitement, le programme d’ap-
plication client étant configuré pour :

envoyer des informations de localisation
géographique à une application de service
de métadonnées audio par l’intermédiaire
de l’interface réseau Internet ;
recevoir, par l’intermédiaire de l’interface
réseau Internet, des métadonnées pour
une émission radio disponibles pour le ré-
cepteur radio en fonction des informations
de localisation géographique, les métadon-
nées comprenant une indication précisant
si le contenu de l’émission radio est adapté
à un processus d’empreinte audio, où l’in-
dication précisant si le contenu de l’émis-
sion radio est adapté à un processus d’em-
preinte audio est envoyée avec des méta-
données statiques, où les métadonnées
statiques sont des métadonnées liées à la
station d’émission radio ;
déterminer que les métadonnées dynami-
ques associées à l’émission radio ne sont
pas disponibles pour une présentation à
l’aide de l’affichage, les métadonnées dy-
namiques étant des métadonnées liées au
contenu d’émission en cours de lecture ;
générer une empreinte audio de l’émission
radio uniquement lorsque l’indication est
que le contenu d’émission radio est adapté
au processus d’empreinte audio ;
envoyer l’empreinte audio à l’application de
service de métadonnées audio par l’inter-
médiaire de l’interface réseau Internet, et
recevoir les métadonnées dynamiques as-
sociées à une émission radio correspon-
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dant à l’empreinte audio ; et
afficher les informations incluses dans les
métadonnées dynamiques.

2. Récepteur radio selon la revendication 1, dans le-
quel le programme d’application client est configuré
pour :

recevoir, par l’intermédiairede l’interface réseau
Internet, des métadonnées statiques pour tou-
tes les émissions radio disponibles pour le ré-
cepteur radio pour les informations de localisa-
tion géographique ; et
recevoir une indication pour chaque émission
radio disponible si le contenude l’émission radio
est adapté au processus d’empreinte audio.

5

10

15

20

25

30

35

40

45

50

55



10

EP 4 000 192 B1



11

EP 4 000 192 B1



12

EP 4 000 192 B1



13

EP 4 000 192 B1



14

EP 4 000 192 B1

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

• US 20190052387 A1 [0005]


	bibliography
	description
	claims
	drawings
	cited references

