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Description

PRIORITY CLAIM

[0001] Thepresent application claimspriority to United
States provisional application serial number 61/123,265,
filed April 7, 2008.

BACKGROUND

[0002] Digital audio players, such as MP3players and
iPods, that store andplaydigital audiofiles, are very pop-
ular. Such devicestypically comprise a data storage unit
for storing and playing the digital audio, and a headphone
set that connects to the data storageunit, usually with a
1/4" or a 3.5 mm jack and associated cord. Often the
headphonesarein-ear type headphones. The cord, how-
ever, between the headphonesandthe data storageunit
can be cumbersome and annoying to users, and the
length of the cord limits the physical distance between

the data storage unit and the headphones.Accordingly,
some cordless headphones have been proposed, such
as the Monster iFreePlay cordless headphonesfrom Ap-
ple Inc., which include a docking port on one of the ear-
phonesthat can connectdirectly to an iPod Shuffle. Be-
cause they havethe docking port, however, the Monster
iFreePlay cordless headphones from Apple are quite
large and are notin- ear type phones. Recently, cordless
headphonesthat connect wirelessly via IEEE 802.11 to
a WLAN-ready laptop or personal computer (PC) have
been proposed, but such headphonesare also quite

large and not in-ear type phones.
[0003] US2007/0165875A1 discloses a multiple-an-

tennae wireless multimedia headset having peer-to-peer
networking capability and which is configured for con-
venient hand off between multiple wireless interfaces.
[0004] Accordingtoafirst aspect of the present inven-
tion, there is provided an earphoneasdefinedin claim 1.
[0005] According to a second aspect of the present
invention, there is provided a methodas definedin claim
19

[0006] When the data source and the earphone are

out of range via the ad hoc wireless network, they may

transition automatically to a commoninfrastructure wire-
less network(e.g., a wireless LAN). If there is no common
infrastructure wireless network for both the data source

and the earphone, the earphone may connect via an
available infrastructure wireless networkto a host server.

The host server may, for example, broadcast streaming
audio to the earphone and/ortransmit to the earphone a
network address(e.g., an Internet Protocol(IP) address)
for a network-connected content serverthat streams dig-
ital audio. The earphone maythen connectto the content
serverusing the IP address. The content server may be
an Internet radio server, including, for example,an Inter-
net radio server that broadcasts streaming audio from
the data source or someother content.

[0007] These and other advantageous, unique as-
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pects of the wireless earphone are described below.

FIGURES

[0008] Various embodiments of the present invention
are described herein by way of example in conjunction
with the following figures, wherein:

Figures 1A-1E are viewsof a wireless earphone ac-
cording to various embodiments of the presentin-
vention;

Figures 2A-2D illustrate various communication
modesfor a wireless earphone according to various
embodiments of the present invention;
Figure 3 is a block diagram of a wireless earphone

according to various embodiments of the presentin-
vention;

Figures 4A-4B showthe wireless earphone connect-
ed to another device according to various embodi-
ments of the present invention;

Figure 5 is a diagram of a process implemented by
a host server according to various embodiments of
the present invention;

Figure 6 is a diagram of a process implemented by
the wireless earphonetotransition automatically be-
tween wireless networks according to various em-
bodiments of the present invention;

Figures 7, 8 and 10 illustrate communication sys-
tems involving the wireless earphone according to
various embodiments of the present invention;
Figure 9 is a diagram of a headsetincluding a wire-
less earphone and a microphone according to vari-
ous embodiments of the present invention; and
Figure 11 is adiagram ofa pair ofwireless earphones
with a dongle according to various embodiments of
the present invention.

DESCRIPTION

[0009] In one general aspect, the presentinvention is
directed to a wireless earphonethat receives streaming
audio data via ad hoc wireless networks and infrastruc-

ture wireless networks, and that transitions seamlessly
between wireless networks. The earphone may comprise
one or more in-ear, on-ear, or over-ear speaker ele-
ments. Two exemplary in-ear earphone shapesfor the
wireless earphone 10 are shownin Figures 1A and 1B,
respectively, although in other embodiments the ear-
phone may take different shapes and the exemplary

shapes shownin Figures 1A and 1B are not intended to
be limiting. In one embodiment, the earphonetransitions
automatically and seamlessly, without user intervention,
between communication modes. Thatis, the earphone
maytransition automatically from an ad hocwirelessnet-
workto an infrastructure wireless network, without user

intervention. As used herein, an "ad hoc wireless net-

work"is a network where two(or more) wireless-capable
devices, such as the earphone and a data source, com-
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municate directly and wirelessly, without using an access
point. An "infrastructure wireless network," on the other
hand, is a wireless network that uses one or more access

points to allow a wireless-capable device, such as the
wireless earphone, to connect to a computer network,

such as a LAN or WAN(including the Internet).
[0010] Figures 1A and 1B show example configura-
tions for a wireless earphone 10 according to various
embodiments of the present invention. The examples

shown in Figures 1A and 1B are notlimiting and other
configurations are within the scope of the present inven-
tion. As shown in Figures 1A and 1B, the earphone 10
may comprise a body 12. The body 12 may comprise an
ear canalportion 14 that is inserted in the ear canal of

the user of the earphone 10. In various embodiments,
the body 12 also may comprise an exterior portion 15
that is not inserted into user’s ear canal. The exterior

portion 15 may comprise a knob 16 or someother user
control (such asa dial, a pressure-activated switch, lever,
etc.) for adjusting the shape of the ear canal portion 14.

Thatis, in various embodiments,activation (e.g. rotation)
of the knob 16 may cause the ear canalportion 14 to
change shapesoasto, for example, radially expand to
fit snugly againstall sides of the user’s ear canal. Further
details regarding such a shape-changing earbud ear-
phone are described in application PCT/US08/88656,
filed 31 December 2008,entitled "Adjustable Shape Ear-
phone,”. The earphone 10 also may comprise a trans-
ceivercircuit housed within the body 12. The transceiver
circuit, described further below, may transmit and receive
the wireless signals, including receive streaming audio

for playing by the earphone 10. The transceivercircuit
maybe housedin the exterior portion 15 of the earphone
10 and/orin the ear canal portion 14.
[0011] Although the example earphones 10 shownin
Figures 1A and 1B include a knob 16 for adjusting the
shapeof the ear canal portion 14, the present invention
is not so limited, and in other embodiments, different

means besides a knob 16 may be usedto adjust the ear
canalportion 14. In addition, in other embodiments, the

earphone 10 may not comprise a shape-changing ear
canalportion 14.

[0012] Invarious embodiments, the user may wear two
discrete wireless earphones10: one in each ear. In such

embodiments, each earphone 10 may comprise a trans-
ceiver circuit In such embodiments, the earphones 10
may be connectedby a string or some othercord-type
connectorto keep the earphones10 from being separat-
ed.

[0013] In other embodiments, as shownin Figure 1C,
a headband 19 may connectthe two(left and right) ear-
phones 10. The headband 19 may be an over-the-head
band,as shownin the example of Figure 1C, or the head-
band may be a behind-the-head band. In embodiments
comprising a headband 19, each earphone 10 may com-
prise a transceivercircuit; hence, each earphone 10 may
receive and transmit separately the wireless communi-
cation signals. In other embodiments comprising a head-
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band 19, only one earphone 10 may comprisethe trans-
ceivercircuit, and a wire may run along the headband 19
to the other earphone 10 to connect thereby the trans-
ceivercircuit to the acoustic transducerin the earphone

that does not comprise the transceivercircuit. The em-
bodiment shown in Figure 1C comprises on-ear ear-
phones10; in other embodiments,in-ear or over-earear-

phones may beused.
[0014] In other embodiments, the earphone 10 may
comprise a hangerbar 17 that allows the earphone 10
to clip to, or hang on, the user’s ear, as shownin the
illustrated embodimentof Figures 1D-1E. Figure 1D is a
perspective view of the earphone and Figure 1E is a side
view according to one embodiment. As shownin theil-
lustrated embodiment, the earphone 10 may comprise
dual speaker elements 106-A, 106-B. One of the speaker

elements (the smaller one) 106-A is sizedto fit into the
cavum conchaofthelistener's ear and the other element

(the larger one) 106-B is not. The listener may use the
hangerbarto position the earphoneonthelistener's ear.
In that connection, the hanger bar may comprise a hor-
izontal section that rests upon the upper external curva-
ture of the listener’s ear behind the upperportion of the

auricula (or pinna). The earphone may comprise a
knurled knobthat allows the userto adjustfinely the dis-
tance between the horizontal section of the hanger bar

and the speaker elements, therebyproviding, in such em-
bodiments, another measureof adjustability for the user.
Moredetails regarding such a dual element, adjustable
earphone maybefoundin United States provisionalpat-
ent application Serial No. 61/054,238.

[0015] Figures 2A-2D illustrate various communica-
tion modes for a wireless data communication system
involving the earphone 10 according to embodiments of
the present invention. As shownin Figure 2A,the system
comprises a data source 20 in communication with the

earphone 10 via an ad hoc wireless network24. The ear-
phone 10,via its transceivercircuit (described in more

detail below), may communicate wirelessly with a data
source 20, which may comprise a wireless network
adapter 22 for transmitting the digital audio wirelessly.
For example, the data source 20 may bea digital audio

player (DAP), such as an mp3 playeror an iPod, or any
othersuitable digital audio playing device, such as a lap-
top or personal computer, that stores and/orplaysdigital
audio files. In other embodiments, the data source 20

may generate analog audio, and the wireless network
adapter 22 may encodethe analog audiointo digital for-
mat for transmission to the earphone 10.

[0016] The wireless network adapter 22 maybeanin-
tegral part of the data source 20, or it may be a separate
device that is connected to the data source 20 to provide
wireless connectivity for the data source 20. Forexample,
the wireless network adapter 22 may comprise a wireless

network interface card (WNIC)or other suitable trans-
ceiverthat plugs into a USB port or other port orjack of
the data source 20 (such as a TRS connector) to stream
data, e.g., digital audio files, via a wireless network(e.g.,
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the ad hoc wireless network 24 or an infrastructure wire-

less network). The digital audio transmitted from the data
source 20 to the earphone10 via the wireless networks

may comprise compressed or uncompressed audio. Any

suitable file format may be usedfor the audio, including
mp3, lossy or lossless WMA,Vorbis, Musepack, FLAC,
WAV,AIFF, AU,or any othersuitablefile format.
[0017] Whenin range, the data source 20 may com-
municate with the earphone 10 via the ad hoc wireless

network 24 using any suitable wireless communication
protocol, including Wi-Fi (e.g., IEEE 802.1 1a/b/g/n),
WiMAX (IEEE 802.16), Bluetooth, Zigbee, UWB,or any
othersuitable wireless communication protocol. For pur-
posesof the description to follow,it is assumed that the

data source 20 and the earphone 10 communicate using
a Wi-Fi protocol, although the invention is not so limited
and other wireless communication protocols may be
used in other embodiments of the invention. The data

source 20 and the earphone 10 are considered in range
for the ad hoc wireless network 24 when the signal

strengths (e.g., the RSSI) of the signals received by the
two devices are above a threshold minimum signal
strength level. For example, the data source 20 and the
earphone10 arelikely to be in range for an ad hoc wire-
less network when then are in close proximity, such as
whenthe wearerof the earphone10 hasthe data source
20 on his/her person, such as in a pocket, strapped to

theirwaist or arm, or holding the data source in their hand.
[0018] Whenthe earphone 10 and the data source 20

are out of rangefor the ad hoc wireless network 24, that
is, when the received signals degrade below the thresh-

old minimum signalstrength level, both the earphone 10
and the data source 20 maytransition automatically to
communicate over an infrastructure wireless network

(such as a wireless LAN (WLAN)30thatis in the range
of both the earphone10 and the data source 20, as shown
in Figure 2B. The earphone 10 and the data source 20
(e.g., the wireless network adapter 22) may include
firmware, as described further below, that cause the com-

ponents to makethetransition to a commoninfrastruc-

ture wireless network 30 automatically and seamlessly,
e.g., without user intervention. The earphone 10 may
cachethe received audio in a buffer or memory for a time

period before playing the audio. The cached audio may
be played after the connection over the ad hoc wireless
network is lost to give the earphone 10 and the data
source 20 time to connectvia the infrastructure wireless
network.

[0019] For example, as shownin Figure 2B, the infra-
structure network may comprise an accesspoint 32 that
is in the range of both the data source 20 and the ear-
phone 10. The accesspoint 32 may be an electronic hard-
ware device that acts as a wireless accesspointfor, and
that is connected to, a wired and/or wireless data com-

munication network 33, such as a LAN or WAN, for ex-

ample. The data source 20 and the earphone 10 may
both communicate wirelessly with the access point 32
using the appropriate networkdata protocol(a Wi-Fi pro-
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tocol, for example). The data source 20 and the earphone
10 mayboth transition automatically to an agreed-upon
WLAN30thatis in the range of both devices when they

cannot communicatesatisfactorily via the ad hocwireless
network 24. A procedure for specifying an agreed-upon
infrastructure wireless network 30 is described further

below. Alternatively, the infrastructure wireless network
30 may have multiple access points 32a-b, as shownin
Figure 2C. In such an embodiment, the data source 20
may communicate wirelessly with one access point 32b
and the earphone 10 may communicate wirelessly with
anotheraccesspoint 32a of the sameinfrastructure wire-

less network 30. Again, the data source 20 andthe ear-
phone 10 maytransition to an agreed-upon WLAN.
[0020] If there is no suitable common infrastructure
wireless network over which the earphone 10 and the

data source 20 can communicate, as shownin Fig. 2D,
the earphone 10 maytransition to communicate with an
accesspoint 32afor an available(first) wireless network
(e.g., WLAN)30athatis in the range of the earphone 10.
In this mode, the earphone 10 may connectvia the wire-
less network 30a to a network-enabled host server 40.

The host server 40 may be connected to the wireless
network 30a via an electronic data communication net-

work 42, such as the Internet. In one mode, the host

server 40 may transmit streaming digital audio via the
networks 33a, 42 to the earphone10. In another mode,

the host server 40 may transmit to the earphone 10 a
network address, such as an Internet Protocol (IP) ad-
dress, for a streaming digital audio content server 70 on
the network 42. Using the received IP address,the ear-
phone 10 may connectto the streamingdigital audio con-
tent server 70 via the networks 30a, 42 to receive and

process digital audio from the streaming digital audio
content server70.

[0021] The digital audio content server 70 maybe,for
example, an Internet radio station server. The digital au-
dio content server 70 may stream digital audio over the

network 42 (e.g., the Internet), which the earphone 10
may receive and process. In one embodiment, the
streaming digital audio content server 70 may stream
digital audio received by the streaming digital audio con-
tent server 70 from the data source 20. For example,

wherethe data source 20 is a wireless-capable device,
such as a portable DAP,the data source 20 may connect
to the streamingdigital audio content server70 via a wire-
less network 30b and the network 42. Alternatively,
where for example the data source 20 is non-wireless-

capable device, such as a PC,the data source 20 may
have a direct wired connection to the network 42. After

being authenticated by the streaming digital audio con-
tent server 70, the data source 20 may stream digital
audio to the streaming digital audio content server 70,
which maybroadcastthe receiveddigital audio over the

network 42 (e.g., the Internet). In such a manner, the
userof the earphone 10 maylisten to audio from the data
source 20 even when(i) the earphone 10 and the data
source 20 are not in communication via an ad hoc wire-
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less network 24 and(ii) the earphone 10 and the data
source 20 are not in communication via a commonlocal
infrastructure wireless network 30.

[0022] Figure 3 is a block diagram of the earphone 10
according to various embodiments of the present inven-
tion. In the illustrated embodiment, the earphone 10 com-
prises a transceivercircuit 100 and related peripheral

components. As shownin Figure 3, the peripheral com-

ponents of the earphone 10 may comprise a power
source 102, a microphone 104, one or more acoustic

transducers 106 (e.g., speakers), and an antenna 108.
The transceiver circuit 100 and someof the peripheral
components (such as the power source 102 and the
acoustic transducers 106) may be housedwithin the body
12 of the earphone 10 (see Figure 1). Other peripheral
components, such as the microphone 104 and the an-

tenna 108 maybe externalto the body 12 of the earphone
10. In addition, some of the peripheral components, such
as the microphone 104, are optional in various embodi-
ments.

[0023] In various embodiments, the transceivercircuit

100 may be implemented asasingle integrated circuit
(IC), such as a system-on-chip (SoC), which is conducive
to miniaturizing the components of the earphone 10,
which is advantageousif the earphone 10 is to be rela-
tively small in size, such as an in-ear earphone(see Fig-
ures 1A-1B for example). In alternative embodiments,
however, the components of the transceivercircuit 100
could be realized with two or more discrete ICs or other

components, such as separate ICs for the processors,

memory, and RF(e.g., Wi-Fi) module, for example.
[0024] The power source 102 may comprise,for ex-
ample, a rechargeable or non-rechargeable battery (or
batteries). In other embodiments, the power source 102
may comprise one or more ultracapacitors (sometimes
referred to as supercapacitors) that are charged by a
primary powersource. In embodiments where the power
source 102 comprises a rechargeable battery cell or an
ultracapacitor, the battery cell or ultracapacitor, as the
case may be, may be chargedforuse, for example, when
the earphone 10 is connected to a docking station or
computer. The docking station may be connected to or
part of a computerdevice, such as a laptop computeror

PC. In addition to charging the rechargeable power
source 102, the docking station and/or computer may
facilitate downloading of data to and/or from the ear-
phone10. In other embodiments, the power source 102
may comprise capacitors passively charged with RF ra-
diation, such as described in U.S. Patent No. 7,027,311.

The powersource 102 may be coupled to a power source
control module 103 of transceivercircuit 100 that controls

and monitors the power source 102.

[0025] The acoustic transducer(s) 106 may be the
speaker element(s) for conveying the sound to the user
of the earphone 10. According to various embodiments,
the earphone 10 may comprise one or more acoustic
transducers 106. For embodiments having more than
one transducer, one transducer may belarger than the
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other transducer, and a crossovercircuit (notshown) may
transmit the higher frequenciesto the smaller transducer
and may transmit the lower frequencies to the larger
transducer. More details regarding dual element ear-

phonesareprovidedin U.S. Patent 5,333,206, assigned
to Koss Corporation, whichis incorporated herein byref-
erencein its entirety.

[0026] The antenna 108 mayreceive and transmit the
wireless signals from and to the wireless networks 24, 3
0. A RF(e.g., Wi-Fi) module 110 of the transceivercircuit
100 in communication with the antenna 108 may, among
other things, modulate and demodulate the signals trans-
mitted from and received by the antenna 108. The RF
module 110 communicates with a baseband processor
112, which performs other functions necessary for the

earphone 10 to communicate using the Wi-Fi (or other
communication) protocol.
[0027] The baseband processor 112 may be in com-
munication with a processor unit 114, which may com-

prise a microprocessor116 and a digital signal processor
(DSP) 118. The microprocessor116 maycontrolthe var-
ious componentsofthe transceivercircuit 100. The DSP

114 may,for example, perform various sound quality en-
hancements to the digital audio received by the base-
band processor 112, including noise cancellation and
sound equalization. The processor unit 114 may bein

communication with a volatile memory unit 120 and a
non-volatile memory unit 122. A memory management
unit 124 may control the processor unit's access to the
memory units 120, 122. The volatile memory 122 may

comprise, for example, a random access memory (RAM)
circuit. The non-volatile memory unit 122 may comprise
a read only memory (ROM) and/orflash memory circuits.
The memory units 120, 122 maystore firmware thatis
executed by the processor unit 114. Execution of the
firmware by the processorunit 114 may provide various
functionality for the earphone 10, such as the automatic
transition between wireless networksas described here-

in. The memory units 120, 122 may also cache received
digital audio.
[0028] A digital-to-analog converter (DAC) 125 may
convert the digital audio from the processorunit 114 to
analog form for coupling to the acoustic transducer(s)
106. An |2S interface 126 or other suitable serial or par-
allel bus interface may provide the interface between the
processorunit 114 and the DAC 125. An analog-to-digital
converter (ADC) 128, which also communicateswith the
I2S interface 126, may convert analog audio signals
picked up by the microphone 104 for processing by the
processorunit 114.

[0029] The transceivercircuit 100 also may comprise
a USB orothersuitable interface 130 that allows the ear-

phone 10 to be connected to an external device via a

USB cable or othersuitable link. As shownin Figure 4A,
the external device may be a docking station 200 con-
nected to a computerdevice 202. Also, in various em-
bodiments, the earphone 10 could be connecteddirectly

to the computer 202 without the docking station 200.In
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addition, the external device may be a DAP 210, as

shownin Figure 4B. In that way, the earphone 10 could
connectdirectly to a data source 20, such as the DAP
210 or the computer 202, through the USB port 130.In
addition, through the USB port 130, the earphone 10 may
connect to a PC 202 or docking station 202 to charge up
the powersource 102 and/orto get downloads(e.g., data
or firmware).
[0030] According to various embodiments, the ear-

phone 10 mayhave an associated web page that a user
may accessthrough the host server 40 (see Figure 2D)
or someother server. An authenticated user could log
onto the website from a client computing device 50(e.g.,
laptop, PC, handheld computer device, etc., including
the data source 20) (see Figure 2D) to access the web
pagefor the earphone10 to set variousprofile values for
the earphone 10. For example, at the website, the user
could set various content features andfilters, as well as

adjust various sound control features, such as treble,
bass, frequencysettings, noise cancellation settings, etc.

In addition, the user could set preferred streaming audio
stations, such as preferred Internet radio stations or other
streaming audio broadcasts. That way,insteadoflisten-
ing to streaming audio from the data source 20, the user
could listen to Internet radio stations or other streaming
audio broadcasts received by the earphone 10. In such
an operating mode, the earphoneuser,via the website,

mayprioritize a numberof Internet radio stations or other
broadcast sources (hosted by streaming digital audio
content servers 70). With reference to Figure 7, the host
server 40 may sendthe IP addressfor the earphoneus-

er’s desired (e.g., highest priority) Internet radio station
to the earphone 10. A button 11 on the earphone 10,

such as onthe rotating dial 16 as shownin the examples
of Figures 1A and 1B, mayallow the userto cycle through
the preset preferred Internet radio stations. Thatis, for
example, when the user pressesthe button 11, an elec-

tronic communication may be transmitted to the host
server 40 via the wireless network 30, and in response
to receiving the communication, the host server 40 may
send the IP addressfor the user’s next highest rated In-
ternet radio station via the network 42 to the earphone

10. The earphone 10 may then connectto the streaming

digital audio content server70for that Internet radio sta-
tion using the IP address provided by the host server40.
This process may be repeated, e.g., cycled through, for
eachpresetInternet radio station configured by the user
of the earphone10.

[0031] At the website for the earphone 10 hosted on
the host server40,in addition to establishing the identi-
fication of digital audio sources (e.g., IDs for the user's
DAPor PC) and earphones, the user could set parental
orother user controls. Forexample, the usercould restrict
certain Internet radio broadcasts based on contentor pa-

rental ratings, etc. That is, for example, the user could
configure a setting through the website that prevents the
host server 40 from sending an IP addressfor a streaming
digital audio content server 70 that broadcasts explicit
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content based onarating for the content. In addition, if
a numberofdifferent earphones 10 are registered to the
sameuser, the user could define separate controls for

the different earphones 10 (as well as customize any
other preferencesorsettings particular to the earphones
10, including Internet radio stations, sound quality set-
tings, etc. that would later be downloaded to the ear-

phones10). In addition, in modes where the host server
40 streams audio to the earphone10,the host server 40

maylog thefiles or content streamedto the various ear-
phones 10, and the user could view at the website the

files or content that were played by the earphones10.In
that way, the user could monitorthe files played by the
earphones10.
[0032] In addition, the host server 40 may provide a

so-called eavesdropping function according to various
embodiments. The eavesdropping service could be ac-
tivated via the web site. When the serviceis activated,

the host server 40 may transmit the contentthatit is de-

livering to a first earphone 10a to another, second ear-
phone 10b, as shownin Figure8. Alternatively, the host
server 40 may transmit to the second earphone 10b the
most recent IP addressfor a streaming digital audio con-
tent server 70 that was sentto the first earphone 10a.

The second earphone 10b may then connectto the
streaming digital audio content server 70 that the first

earphone10a is currently connected. That way, the user
of the second earphone10b, which may be a parent,for
example, may directly monitor the content being received
by the first earphone 10a, which may belongto a child
of the parent.
[0033] This function also could be presentin the ear-

phones10 themselves,allowing a parent(or other user)
to join an ad-hoc wireless network and listen to whattheir
child (or otherlistener) is hearing. For example,withref-
erenceto Figure 10, a first earphone 10a may receive
wireless audio, such as from the data source 20 or some
other source, such as the host server 40. Thefirst ear-

phone 10a may be programmedwith firmware to broad-
cast the received audio to a second earphone 10b via an
ad hoc wireless network 24. That way, the wearerof the
second earphone 10b can monitorin real-time the con-

tent being played bythefirst earphone 10a.
[0034] At the website, the user mayalso specify the
identification number("ID") of their earphone(s) 10, and
the host server 40 may translate the ID to the current
internet protocol (IP) addresses for the earphone 10 and
for the data source 20. This allows the userto find his or
her data source 20 even whenit is behind a firewall or

on a changing IP address. That way, the host server 40
can match the audio from the data source 20 to the ap-

propriate earphone 10 based onthe specified device ID.
The user also could specify a numberofdifferent data
sources 20. For example, the user’s DAP may have one

specified IP address and the user's home(or work) com-
puter may have another specified IP address. Via the
website hosted by the host server 40, the user could
specify or prioritize from which source (e.g., the user's
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DAPor computer) the earphone 10 is to receive content.
[0035] The host server 40 (or some other server) may
also pushfirmware upgrades and/or data updatesto the
earphone 10 using the IP addressesof the earphone 10
via the networks 30, 42. In addition, a user could down-

load the firmware upgrades and/or data updatesfrom the
host server 40 to the client computing device 202 (see
Figure 4A) via the Internet, and then download the
firmware upgrades and/or data updates to the earphone
10 when the earphone 10 is connectedto the client com-

puter device 202 (such as through a USBport and/orthe
docking station 200).
[0036] Whether the downloadsare transmitted wire-

lessly to the earphone10 or via the client computing de-
vice 202 may dependonthe current data rate of the ear-
phone 10 and the quantity of data to be transmitted to
the earphone10. For example, according to various em-
bodiments, as shownin the processflow of Figure 5, the
host server 40 may be programmed,at step 50, to make
a determination, based on the current data rate for the

earphone 10 and thesize of the update, whetherthe up-

date should be pushed to the earphone 10 wirelessly
(e.g., via the WLAN 30ain Figure 2D). If the update is
too large and/or the current data rate is too low that the

performanceof the earphone 10 will be adversely affect-
ed, the host server 40 mayrefrain from pushing the up-
date to the earphone 10 wirelessly and wait instead to
download the updateto the client computing device 202
at step 51. Conversely,if the host server 40 determines
that, given the size of the update and the current data
rate for the earphone10 that the performanceofthe ear-

phone 10 will not be adversely affected, the host server
40 maytransmit the update wirelessly to the earphone
10 at step 52.
[0037] As mentioned above,the processorunit 114 of
the speakerphones14 may be programmed,via firmware
stored in the memory 120, 122, to have theability to tran-
sition automatically from the ad hoc wireless network 24
to an infrastructure wireless network 30 (such as a
WLAN)whenthequality of the signal on the ad hoc wire-
less network 24 degrades below a suitable threshold
(such as when the data source 20is out of range for an
ad hocwireless network). In that case, the earphone 10

and the data source 20 may connect to a commoninfra-
structure wireless network (e.g., WLAN)(see, for exam-
ple, Figures 2B-2C). Through the website for the ear-
phone 10, described above,the user could specify a pri-
ority of infrastructure wireless networks 30 for the data

source 20 and the earphone 10 to connect to when the
ad hoc wireless network 24is not available. For example,
the user could specify a WLANservicing his/herresi-
dencefirst, a WLANservicing his/her place of employ-
ment second,etc. During the time that the earphone 10
and the data source 20 are connected via the ad hoc

wireless network 24, the earphone 10 and the data

source 20 may exchange data regarding which infra-
structure networks are in range. When the earphone 10
and the data source 20 are no longerin rangefor the ad
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hoc wireless network 24(that is, for example, the signals
betweenthe device degrade below an acceptablelevel),
they may bothtransition automatically to the highestpri-
oritized infrastructure wireless network whosesignal

strength is above a certain threshold level. That way,
even though the earphone10 andthe data source 20 are
out of range for the ad hoc wireless network 24, the ear-
phone 10 maystill receive the streaming audio from the
data source 20via the infrastructure wireless network 30

(see Figs. 2B-2C).
[0038] When noneofthe preferred infrastructure net-

worksis in range, the earphone 10 may connectauto-
matically to the host server40 via an availableinfrastruc-
ture wireless network 30 (see Fig. 2D), e.g., the infra-
structure wireless network 30 having the highest RSSI
and to which the earphone 10 is authenticated to use.

The host server 40, as mentioned above, maytransmit
IP addresses to the earphone 10 for streaming digital
audio content servers 70 orthe host sever 40 may stream

digital audio to the earphone10 itself when in this com-
munication mode.

[0039] Figure 6 is a diagram of the process flow, ac-
cording to one embodiment, implemented by the trans-
ceivercircuit 100 of the earphone10. The process shown

in Figure 6 may be implementedin part by the processor
unit 114 executing firmware stored ina memory unit 120,
122 of the transceiver circuit 100. At step 61, the ear-

phone 10 may determineif it can communicate with the
data source 20 via an ad hoc wireless network 24. That

is, the earphone 10 may determineif the strength of the
wireless signals from the data source 20 exceed some
minimum threshold. If so, the data source 20 and the

earphone 10 may communicate wirelessly via the ad hoc
wireless network 24 (see Figure 2A). While in this com-
munication mode,at step 62, the data source 20 and the

earphone 10 also may exchange data regarding the local
infrastructure wireless networks,if any, in the range of
the data source 20 and the earphone 10, respectively.

For example, the earphone 10 maytransmit the ID of
local infrastructure wireless networks 30 that the ear-

phone 10 can detect whosesignal strength (e.g., RSSI)
exceeds some minimum threshold level. Similarly, the
data source 20 may transmit the ID the local infrastructure
wireless networks30 that the data source 20 can detect

whosesignalstrength (e.g., RSSI) exceeds some mini-
mum threshold level. The earphone 10 may savethis
data ina memory unit 120, 122. Similarly, the data source
20 maystore in memory the wireless networks that the
earphone 10 is detected.

[0040] The data source 20 and the earphone 10 may
continue to communicate via the ad hoc wireless network

mode 24 until they are out of range (e.g., the signal
strengths degrade below a minimum threshold level). If
an ad hoc wireless network 24 is not available at block

61, the transceivercircuit 100 and the data source 20

may execute a process, shown atblock 63, to connect
to the user's highestprioritized infrastructure wireless
network 30. For example,of the infrastructure wireless
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networks whosesignal strength exceeded the minimum
threshold for both the earphone 10 and the data source
20 determined at step 62, the earphone 10 and the data

source 20 mayboth transition to the infrastructure wire-
less network 30 having the highestpriority, as previously
set by the user (seen Figures 2B-2C, for example). For
example, if the user’s highest prioritized infrastructure
wireless network 30 is not available, but the user's sec-

ond highestprioritized infrastructure wireless network 30

is, the earphone 10 and the data source 20 may both
transition automatically to the user’s second highestpri-
oritized infrastructure wireless network 30 at block 64.

As shownbythe loop with block 65, the earphone 10 and

the data source 20 may continue to communicate via one
of the user'sprioritized infrastructure wireless networks
30 as long astheinfrastructure wireless network 30 is
available.If the infrastructure wireless network becomes

unavailable, the process mayreturn to block 61.
[0041] If, however, no ad hoc wireless network and

none of the user's prioritized infrastructure wireless net-

works are available, the earphone 10 maytransition au-
tomatically to connect to the host server 40 at block 66
(see Figure 2D) using an available infrastructure wireless
network 30. At block 67, the host server 40 maytransmit

an IP addressto the earphone 10 for one of the streaming
digital audio content servers 70, and at block 68 the ear-
phone 10 may connect to the streamingdigital audio con-
tent server 70 using the received IP address.At step 69,
as long as the earphone 10 is connectedto the streaming
digital audio content server 70, the earphone 10 may
continue to communicate in this mode. However,if the

earphone10 losesits connection to the digital audio con-
tent server 70, the process mayreturn to block 61 in one
embodiment. As mentioned above,at block 67, instead

of sending an IP address for a streaming digital audio
content server70, the host server 40 maystream digital

audio to the earphone 10. The user, when configuring
their earphone 10 preferences via the web site, may
specify and/orprioritize whether the host server40is to
send IP addressesforthe streamingdigital audio content
servers 70 and/or whetherthe hostserver40is to stream

audio to the earphone10 itself.

[0042] In another embodiment, the earphone 10 may

be programmedto transition automatically to the host
server 40 when the earphone 10 andthe data source 20
are notin communication via the ad hoc wireless network

24. That is, in such an embodiment, the earphone 10
may nottry to connectvia a local infrastructure wireless
network 30 with the data source 20, but insteadtransition

automatically to connectto the host server40 (see Figure
2D).
[0043] In various embodiments, as shownin Figure
1B, the button 11 or other user selection device thatal-

lows the wearerof the earphone 10 to indicate approval

and/or disapproval of songs or otheraudio files listened
to by the wearer overan Internet radio station. The ap-
proval/disapproval rating, along with metadata for the
song received by the earphone 10 with the streaming
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audio, may be transmitted from the transceivercircuit
100 of the earphone 10 backto the host server 40, which
may log the songs played as well as the ratings for the
various songs/audiofiles. In addition to being able to view

the logs at the website, the host server 40 (or someother
server) may send an emailor other electronic communi-
cation to the earphone user, at a user specified email
addressorother address, which the user might access
from their client communication device 50 (see Figure
2D). The email or other electronic communication may
contain a listing of the song/audiofiles for which the user
gave approval ratings using the button 11 or other user
selection device. Further, the email or other electronic

communication may provide a URLlink for a URL at
which the user could download song/audiofiles that the

userrated (presumably song/audiofiles for which the us-
er gave an approvalrating). In some instances, the user
may be required to pay a fee to downloadthe song/audio
file.

[0044] Theuser song ratings also may be used by the
host server 40 to determine the user’s musical prefer-

ences and offer new music that the user might enjoy.
More details about generating userplay lists based on
song ratings may be found in published U.S. patent ap-
plications Pub. No. 2006/0212444, Pub. No.
2006/0206487, and Pub. No. 2006/0212442, and U.S.

Patent 7,003,515, which are incorporated herein byref-
erencein their entirety.
[0045] In addition or alternatively, the user could log
onto a website hosted by the host server 40 (or some
other server) to view the approval/disapproval ratings
that the user madevia the button 11 on the earphone10.

The web site may provide the user with the option of
downloading the rated songs/audio files (for the host
server 40 or some other server system) to their client
computerdevice 50. The user could then havetheir ear-

phone 10 connectto their client computer device 50 as
a data source 20 via an ad hoc wireless network 24 (see

Figure 2A)or via an infrastructure wireless network (see
Figures 2B-2D)to listen to the downloaded songs.In ad-
dition, the user could downloadthe songfiles from their
client computer device 50 to their DAP andlisten to the

downloadedsongfiles from their DAP by using their DAP
as the data source 20 in a similar manner.

[0046] Anotherapplication of the headsets may bein
vehicles equipped with Wi-Fi or other wireless network

connectivity. Published PCT application WO
2007/136620, whichis incorporated herein by reference,
discloses a wireless router for providing a Wi-Fi or other
local wireless network for a vehicle, such as a car,truck,

boat, bus, etc. In a vehicle having a Wi-Fior otherlocal
wireless network, the audio for other media systemsin
the vehicle could be broadcastoverthe vehicle’s wireless

network. For example,if the vehicle comprises a DVD

player, the audio from the DVD system could be trans-
mitted to the router and broadcastoverthe vehicle's net-

work. Similarly, the audio from terrestrial radio stations,
a CDplayer, or an audio cassette player could be broad-
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cast overthe vehicle's local wireless network. The vehi-

cle’s passengers, equipped with the earphones10, could
cycle throughthe various audio broadcasts (including the
broadcasts from the vehicle’s media system as well as
broadcasts from the host server 40, for example) using
a selection button 11 on the earphone 10. The vehicle

may also be equipped with a console or terminal, etc.,
through which a passengercould muteall of the broad-
casts for direct voice communications, for example.

[0047] Asdescribed above, the earphones 10 mayal-
so include a microphone 104, as shownin the example
of Figure 9. The headset 90 shownin Figure 9 includes
two earphones 10, both of which mayinclude a trans-
ceiver circuit 100 or only one of which may include the
transceivercircuit, as discussed above. The microphone
104 could be used to broadcast communications from

one earphone wearerto another earphone wearer. For

example, one wearercould activate the microphone by
pressing a button 92 on the headset 90. The headset 90
may then transmit a communication via an ad hoc wire-

less network 24 or other wireless network to a nearby
recipient (or recipients) equipped with a headset 90 with
a transceivercircuit 100 in one or both of the earphones
10. When such communication is detected by the recip-

ient’s headset90, the streaming audio received over the
wireless network by the recipient's headset 90 may be
muted, and the intercom channel may berouted to the
transducer(s) of the recipient’s headset90 for playing for
the recipient. This functionality may be valuable and use-
ful where multiple wearersof the headsets 90 are in close

proximity, such as on motorcycles, for example.

[0048] Another exemplary use of the earphones10 is
in a factory, warehouse,construction site, or other envi-
ronmentthat might be noisy. Persons (e.g., workers) in
the environment could use the earphones 10 for protec-
tion from the surrounding noise of the environment. From
a console or terminal, a person (¢.g., a Supervisor) could
select a particular recipient for a communication overthe
Wi-Fi network(or otherlocal wireless network). The con-
sole or terminal may have buttons, dials, or switches,
etc., for each user/recipient, or it could have one button

or dial through which the sender could cycle through the
possible recipients. In addition, the console or terminal

could have a graphicaluserinterface, through which the
sender may select the desired recipient(s).
[0049] As mentioned above, the earphones 10 may
comprise a USB port. In one embodiment, as shownin
Figure 11, the user may use an adapter150 that connects

to the USB port of each earphone 10. The adapter 150
mayalso havea plug connector 152, such as a 3.5 mm
jack, which allows the user to connect the adapter 150

to devices having a correspondingport for the connector
152. When the earphones 10 detect a connection via

their USBinterfaces in such a manner, the Wi-Fi (or other
wireless protocol) components may shut downorgo into
sleep mode, and the earphones 10 will route standard

headphonelevel analogsignals to the transducer(s) 106.
This may be convenientin environments where wireless
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communications are not permitted, such as airplanes,
but wherethere is a convenient source of audio contact.

For example, the adapter 150 could plug into a person’s

DAP. The DSP 118 of the earphone 10 maystill be op-
erational in such a non-wireless modeto provide noise
cancellation and any applicable equalization.
[0050] The examples presented herein are intended
to illustrate potential and specific implementations of the
embodiments. It can be appreciated that the examples

are intendedprimarily for purposesofillustration for those
skilled in the art. No particular aspect of the examples
is/are intendedto limit the scope of the described em-
bodiments.

[0051] According to various embodiments, therefore,
the present invention is directed to an earphone 10 that

comprises a body 12, where the body 12 comprises: (i)
at least one acoustic transducer 106 for converting an
electrical signal to sound; (ii) an antenna 108; and(iii) a
transceivercircuit 100 in communication with the at least

one acoustic transducer 106 and the antenna 108. The

transceivercircuit 100 is for receiving and transmitting
wireless signals via the antenna 108,and the transceiver
circuit 100 is for outputting the electrical signal to the at
least one acoustic transducer 106. The wireless trans-

ceivercircuit also comprises firmware, which when exe-
cuted by the transceivercircuit, causes the transceiver

circuit to: (i) receive digital audio wirelessly from a data
source 20 via an ad hoc wireless network 24 when the

data source 20is in wireless communication range with
the earphone10 via the ad hoc wireless network 24; and

(ii) when the data source 20is not in wireless communi-
cation range with the earphone10 via the ad hoc wireless
network 24, transition automatically to receive digital au-
dio via an infrastructure wireless network 30.

[0052] According to various implementations, the data
source may comprise a portable digital audio player, such
as an MP3player, iPod, or laptop computer, or a non-
portable digital audio player, such as a personal compu-

ter. In addition, the transceiver circuit 100 may comprise:
(i) a wireless communication module 110 (such as a Wi-
Fi or other wireless communication protocol module); (ii)
a processorunit 114 in communication with the wireless

communication module 110; (iii) a non-volatile memory
unit 122 in communication with the processor unit 114;
and(iv) a volatile memory 120 unitin communication with
the processor unit 114. The infrastructure wireless net-

work may comprise a WLAN. Thetransceivercircuit 100
mayreceive digital audio from the data source 20 via the
infrastructure wireless network 30 whenthe data source

20 is not in wireless communication range with the ear-
phone 10 via the ad hoc wireless network 24. The trans-

ceivercircuit firmware, when executed by the transceiver
circuit 100, may causethe transceivercircuit 100 of the
earphone 10 to transition automatically to a pre-set in-
frastructure wireless network 30 that the data source 20
transitions to when the data source 20is not in wireless

communication range with the earphone 10 via the ad
hoc wireless network 24 and whenthepre-setinfrastruc-
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ture wireless network30is in range of both the earphone
10 and the data source 20. In addition, the transceiver

circuit firmware, when executed bythe transceivercircuit
100, may cause the transceivercircuit 100 of the ear-
phone10 to transmit data via the ad hoc wireless network

24 to the data source 20 regarding one or moreinfra-
structure wireless networks 30 detected by the transceiv-
ercircuit 100 when the earphone10 and the data source
20 are communicating via the ad hoc wireless network 24.
[0053] In addition, the transceiver circuit firmware,

when executedby the transceivercircuit 100, may cause
the transceivercircuit 100 of the earphone 10 to connect
to a host server40 via an availableinfrastructure wireless

network 30 when the data source 20is not in wireless

communication range with the earphone 10 via the ad
hoc wireless network 24. The earphone 10 mayreceive
streaming digital audio from the host server 40 via the
infrastructure wireless network 30. In addition, the ear-

phone 10 mayreceiveafirst network addressfora first
streaming digital audio content server 70 from the host
server 40 via the infrastructure wireless network 30.In

addition, the earphone 10 may comprise a usercontrol,
suchas button 11, dial, pressure switch, or other type of
usercontrol, that, when activated, causes the earphone
10 to transmit an electronic requestvia the infrastructure
wireless network 30 to the host server 40 for a second

network address for a second streaming digital audio
content server70.

[0054] In other embodiments, the present invention is

directed to a system that comprises:(i) a data source 20
for wirelessly transmitting streaming digital audio; and(ii)
awireless earphone10 thatis in wireless communication

with the data source 20. In yet other embodiments, the
presentinvention is directed to a communication system
that comprises: (i) a host server 40; (ii) a first streaming
digital audio content server 70 that is connected to the

host server 40 via a data network 42; and(iii) a wireless
earphone10 thatis in communication with the host server
40 via a wireless network 30. The host server 40 is pro-
grammedto transmit to the earphone 10 a first network
addressforthefirst streaming digital audio content server
70 on the data network 42. The host server 40 and the

streaming digital audio content server(s) 70 each may
comprise one or more processorcircuits and one or more

memory circuits (e.g., ROM circuits and/or RAMcircuits).
[0055] In yet another embodiment, the present inven-
tion is directed to a headset that comprises:(i) a first
earphone 10a that comprises one or more acoustictrans-

ducers 10b for converting a first electrical signal to sound;
and(ii) a second earphone 10b, connectedto thefirst
earphone 10a, wherein the second earphone 10b com-
prises one or more acoustic transducers 10b for convert-

ing a secondelectrical signal to sound. In one embodi-
ment,the first earphone 10a comprises:(i) a first antenna
108; and(ii) a first transceiver circuit 100 in communica-
tion with the one or more acoustic transducers 106 of the

first earphone 10a and in communication with thefirst
antenna 108. Thefirst transceiver circuit 100 is for re-
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ceiving and transmitting wireless signals via thefirst an-
tenna 108, and for outputting thefirst electrical signal to
the one or more acoustic transducers 10bofthefirst ear-

phone 10a. Thefirst transceivercircuit 100 also may com-
prise firmware, which when executedbythefirst trans-
ceivercircuit 100, causesthefirst transceivercircuit 100

to: (i) receive digital audio wirelessly from a data source
20 via an ad hoc wireless network 24 whenthe data

source 20 is in wireless communication range with the
first earphone 10a via the ad hoc wireless network 24;
and(ii) when the data source 20 is not in wireless com-
munication range with the first earphone 10a via the ad
hoc wireless network 24, transition automatically to re-
ceive digital audio via an infrastructure wireless network
30.

[0056] In various implementations, the headsetfurther

may comprise a head band 19 that is connected to the
first and second earphones10. In addition, the headset
19 further may comprise a microphone 104 having an
output connectedto thefirst transceiver circuit 100. In
one embodiment,thefirst transceiver circuit 100 is for

outputting the secondelectrical signal to the one or more
acoustic transducers 106 of the second earphone 10b.
In another embodiment, the second earphone 10b com-

prises: (i) a second antenna 108; and(ii) a second trans-
ceivercircuit 100 in communication with the one or more

acoustic transducers 106 of the second earphone 10b
and in communication with the second antenna 108. The

secondtransceivercircuit 100 is for receiving and trans-
mitting wireless signals via the second antenna 108, and

for outputting the second electrical signal to the one or
more acoustic transducers 106 of the second earphone

10b. The second transceivercircuit 100 may comprise

firmware, which when executed by the secondtransceiv-
er circuit 100, causes the second transceivercircuit 100

to: (i) receive digital audio wirelessly from the data source
20 via the ad hoc wireless network 24 when the data

source 20 is in wireless communication range with the
second earphone 10b via the ad hoc wireless network

24; and(ii) when the data source 20 is not in wireless
communication range with the second earphone 10bvia
the ad hocwireless network 24, transition automatically

to receive digital audio via the infrastructure wireless net-
work 30.

[0057] In addition, according to various embodiments,
the first earphone 10a may comprise a first data port and
the second earphone 10b may comprise a second data
port. In addition, the headset may further comprise an
adapter or dongle 150 connectedto thefirst data port of
the first earphone 10a and to the second data port of the
second earphone 10b,wherein the adapter 150 compris-

es an output plug connector 152 for connecting to a re-
mote device.

[0058] In addition, according to other embodiments,
the present invention is directed to a method that com-

prises the stepsof: (i) receiving, by a wireless earphone,
via an ad hocwireless network,digital audio from a data
source whenthe data sourceis in wireless communica-
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tion with the earphonevia the ad hoc wireless network;

(ii) converting, by the wireless earphone,the digital audio
to sound; and(iii) when the data sourceis not in wireless
communication with the earphone, transitioning automat-

ically, by the earphone,to receive digital audio via an
infrastructure wireless network.

[6059] In various implementations, the step of transi-

tioning automatically by the earphone to receive digital

audio via an infrastructure wireless network may com-
prises transitioning automatically to receive digital audio
from the data source via an infrastructure wireless net-
work when the data sourceis not in wireless communi-

cation range with the earphonevia the ad hoc wireless

network. In addition, the method may further comprise
the step of receiving by the wireless earphone from the
data source via the ad hoc wireless network data regard-
ing one or moreinfrastructurewireless networks detected
by data source when the earphone and the data source
are communicating via the ad hoc wireless network.
[0060] In addition, the step of transitioning autornati-

cally by the earphone to receive digital audio via an in-
frastructure wireless network comprises maytransition-
ing automatically to receive digital audio from a host sever
via the infrastructure wireless network when the data

sourceis not in wireless communication range with the
earphonevia the ad hoc wireless network. Additionally,
the step of transitioning automatically by the earphone
to receive digital audio via an infrastructure wireless net-
work may comprise: (i) receiving, by the wireless ear-
phonevia the infrastructure wireless network,from a host
server connectedto the infrastructure wireless network,

a network addressfor a streaming digital audio content
server; and(ii) connecting, by the wireless earphone,to
the streaming digital audio content serverusing the net-
work address received from the host server.

[0061] It is to be understood that the figures and de-
scriptions of the embodiments have been simplified to
illustrate elements that are relevant for a clear under-

standing of the embodiments,while eliminating, for pur-
posesofclarity, other elements. For example, certain
operating system details forthe various computer-related
devices and systems are not described herein. Those of
ordinary skill in the art will recognize, however, that these

and other elements may be desirable in a typical proc-
essor or computer system. Because such elements are
well known in the art and because they do notfacilitate
a better understanding of the embodiments,a discussion
of such elementsis not provided herein.

[0062] In general,it will be apparentto oneof ordinary
skill in the art that at least some of the embodiments

described herein may be implemented in manydifferent
embodiments of software, firmware and/or hardware.

The software and firmware code maybe executed by a
processor or any other similar computing device. The
software codeor specialized control hardware that may
be used to implement embodiments is notlimiting. For
example, embodiments described herein may be imple-
mented in computer software using any suitable compu-
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ter software language type. Such software maybe stored
on any type of suitable computer-readable medium or
media, such as, for example, a magnetic or optical stor-
age medium. The operation and behavior of the embod-

iments may be described without specific reference to
specific software code or specialized hardware compo-
nents. The absenceof such specific referencesis feasi-
ble, becauseit is clearly understood that artisans of or-
dinary skill would be able to design software and conirol
hardware to implement the embodiments based on the
present description with no more than reasonableeffort
and without undue experimentation.
[0063] Moreover, the processes associated with the

present embodiments may be executed by programma-
ble equipment, such as computers or computer systems

and/or processors. Software that may cause program-
mable equipment to execute processes maybe stored
in any storage device, such as, for example, a computer
system (nonvolatile) memory, an optical disk, magnetic
tape, or magnetic disk. Furthermore,at least someof the
processes maybe programmed whenthe computersys-

tem is manufactured or stored on various types of com-
puter-readable media.

[0064] A "computer," "computer system," "host," "host
server," "server," or "processor" maybe,for example and
withoutlimitation, a processor, microcomputer, minicom-
puter, server, mainframe, laptop, personaldata assistant

(PDA), wireless e-mail device, cellular phone, pager,
processor, fax machine, scanner, or any other program-
mable device configured to transmit and/or receive data
over a network. Such components may comprise: one or
more processorcircuits; and one more memory circuits,
including ROM circuits and RAMcircuits. Computersys-
tems and computer-based devices disclosed herein may
include memory for storing certain software applications
usedin obtaining, processing, and communicating infor-
mation. It can be appreciated that such memory may be
internal or external with respect to operation of the dis-

closed embodiments. The memory mayalso include any
meansfor storing software, including a hard disk, an op-
tical disk, floppy disk, ROM (read only memory), RAM
(random access memory), PROM (programmable
ROM), EEPROM(electrically erasable PROM) and/or
other computer-readable media.
[0065] Invarious embodiments disclosedherein,asin-
gle component maybe replaced by multiple components
and multiple components may be replaced bya single
componentto perform a given function or functions. Ex-
cept where such substitution would not be operative,
such substitution is within the intended scope of the em-

bodiments. Any servers described herein, such as the
host server40, for example, may be replaced by a "server
farm” or other grouping of networked servers (such as
serverblades) that are located and configured for coop-
erative functions.It can be appreciated that a server farm

may serve to distribute workload between/amongindi-
vidual components of the farm and may expedite com-
puting processes by harnessingthe collective and coop-



21 EP 2 272 259 B1 22

erative powerof multiple servers. Such server farms may
employ load-balancing software that accomplishes tasks
such as, for example, tracking demand for processing
powerfrom different machines,prioritizing and schedul-
ing tasks based on network demand and/or providing
backup contingencyin the event of componentfailure or
reduction in operability.
[0066] While various embodiments have been de-
scribed herein, it should be apparent that various modi-
fications, alterations, and adaptations to those embodi-

ments may occurto personsskilled in the art with attain-
mentof at least some of the advantages.

Claims

1. Anearphone comprising:

a body, wherein the body comprises:

at least one acoustic transducer (106) for
converting an analog electrical signal to
sound;

an antenna (108); and
a transceivercircuit (100) in communication
with the at least one acoustic transducer

and the antenna, wherein the transceiver

circuit is for receiving and transmitting wire-
less signals via the antenna, and wherein
the transceivercircuit is for outputting the
analog electrical signal to the at least one
acoustic transducer, and wherein the wire-

less transceivercircuit comprisesfirmware,

which whenexecutedbythe transceivercir-
cuit, causes the transceivercircuit to:

receive digital audio wirelessly from a
data source (20) via an ad hoc wireless
network (24) after establishing a wire-
less communicationlink with the ad hoc
wireless network and when the data
source is in wireless communication

range with the earphonevia the ad hoc
wireless network;
transmit via the ad hoc wireless net-

workto the data/source, data regarding
one or moreinfrastructure wirelessnet-

works detected by the transceivercir-

cuit that have a signal strength above
a threshold minimum signal strength
level when the earphoneand the data
source are communicating via the ad
hoc wireless network, wherein the data

comprises identification data for the
one or moreinfrastructure wireless net-

works; and
whenthe data sourceis notin wireless

communication range with the ear-
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phonevia the ad hocwireless network,

transition automatically to receive dig-
ital audio viaafirst infrastructure wire-

less network (33), the earphone being
characterised in that the transceiver

circuit receives digital audio from the
data source via thefirst infrastructure

wireless network whenthe data source

is not in wireless communication range
with the earphonevia the ad hoc wire-
less network.

2. The earphone of claim 1, wherein the transceiver

circuit comprises:

a wireless communication module;

a processorunit in communication with the wire-
less communication module;

a non-volatile memory unit in communication
with the processorunit; and

a volatile memory unit in communication with
the processorunit.

3. The earphoneof claim 2, wherein the wireless com-

munication module comprises a Wi-Fi communica-
tion module.

4, Theearphoneof claim 1, wherein the firmware, when

executedby the transceivercircuit, causes the trans-
ceivercircuit of the earphone to connect to a host
servervia a secondinfrastructure wireless network

when (1) the data sourceis not in wireless commu-
nication range with the earphonevia the ad hoc wire-
less network and (2) the data source and the ear-
phoneare notin wireless communication via thefirst
infrastructure wireless network.

5. Theearphone ofclaim 1, wherein the firmware, when
executedby the transceivercircuit, causes the trans-
ceiver circuit of the earphone to connect to a host
servervia the infrastructure wireless network when
the data source is not in wireless communication

range with the earphonevia the ad hoc wireless net-
work,

6. The earphone of claim 5, wherein the earphoneis

for receiving streaming digital audio from the host
servervia the infrastructure wireless network.

7. The earphoneof claim 5, wherein the earphoneis
for receivingafirst network addressfora first stream-

ing digital audio content serverfrom the host server
via the infrastructure wireless network.

8. Theearphone of claim 7, wherein the earphone com-
prises a user control that, when activated, causes
the earphoneto submit an electronic request via the
infrastructure wireless network to the host serverfor
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a second network address for a second streaming
digital audio content server.

The earphoneof claim 8, wherein the user control
comprises a button.

A system comprising:

a wireless earphoneaccordingto claim 1; and

a said data source for wirelessly transmitting
streamingdigital audio.

A system according to claim 10, further comprising
a hostserverthat is in communication with the wire-

less earphone via the infrastructure wireless net-
work.

A system according to claim 11, wherein the
firmwareofthe transceivercircuit of the wireless ear-

phone, when executed by the transceiver circuit,
causesthe transceivercircuit of the earphone to con-
nect to the host servervia the infrastructure wireless
network whenthe data sourceis not in wireless com-

munication range with the earphonevia the ad hoc
wireless network.

A system according to claim 11, wherein the host
serveris for streaming digital audio to the earphone
via the infrastructure wireless network.

A system according to claim 11, wherein the host
serveris for transmitting a first network address for
a first streaming digital audio content server to the

earphonevia the infrastructure wireless network.

Asystem according to claim 12 further comprising a
webpagefor the wireless earphone through which
a useris capable of configuring one or more settings
for the wireless earphone.

Asystem according to claim 10, or an earphone ac-
cording to claim 1, wherein the data source compris-
es a digital audio player.

Asystem according to claim 10, or an earphoneac-

cording to claim 1, wherein the infrastructure wire-
less network comprises a WLAN.

Asystem according to claim 10, or an earphone ac-
cording to claim 1, wherein the infrastructure wire-
less networkis a pre-set infrastructure wireless net-
work that the data source transitions to when the

data sourceis not in wireless communication range
with the earphone via the ad hoc wireless network

and whenthepre-setinfrastructure wireless network
is in range of both the earphoneandthe data source.

Amethod of receiving wirelessdigital audio by a wire-
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less earphone, the wireless earphone comprising:

a body, wherein the body comprises:

atleast one acoustic transducerfor convert-

ing an analogelectrical signal to sound; an
antenna; and
a transceivercircuit in communication with
the atleast one acoustic transducer and the

antenna, wherein the transceivercircuit is

for receiving and transmitting wireless sig-
nals via the antenna, and

wherein the transceivercircuit is for output-

ting the analog electrical signal to the at
least one acoustic transducer, and
wherein the wireless transceiver circuit

comprises firmware, and

wherein the method comprises:after estab-
lishing a wireless communication link with
an ad hoc wireless network,

receiving, by the wireless earphone,via the
ad hoc wireless network, digital audio from
a data source whenthe data sourceis in

wireless communication with the earphone
via the ad hoc wireless network;

transmitting by the wireless earphone,via
the ad hoc wireless network to the data

source, data regarding one or moreinfra-
structure wireless networks detected by the
transceiver circuit that have a_ signal
strength abovea threshold minimum signal
strength level when the earphone and the
data source are communicating via the ad
hoc wireless network, wherein the data

comprisesidentification data for the one or
moreinfrastructure wireless networks; con-

verting, by the wireless earphone,thedigital
audio to sound the method being charac-
terised by:

whenthe data sourceis notin wireless

communication range with the ear-
phonevia the ad hocwireless network,

transitioning automatically, by the ear-
phone,to receive digital audio viaafirst
infrastructure wireless network, and re-

ceiving digital audio from the data
sourcevia thefirst infrastructure wire-
less network when the data sourceis

not in wireless communication range
with the earphonevia the ad hoc wire-
less network.

20. The methodof claim 19, wherein transitioning auto-
matically by the earphoneto receive digital audio via
the first infrastructure wireless network comprises

transitioning automatically to receive digital audio
from a hostsevervia the first infrastructure wireless
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network whenthe data sourceis not in wireless com-

munication range with the earphonevia the ad hoc
wireless network.

The method of claim 19, wherein transitioning auto-
matically by the earphoneto receive digital audio via
the first infrastructure wireless network comprises:

receiving, by the wireless earphoneviathefirst
infrastructure wireless network, from a host
server connectedtothefirst infrastructure wire-

less network, a network addressfor a streaming
digital audio content server; and

connecting, by the wireless earphone, to the
streaming digital audio content server using the
network addressreceived from the host server.

Patentanspriiche

1. Kopfhérer, umfassend:

einen K6rper, wobei der Kérper Folgendes um-
fasst:

zumindest einen Schallwandler (106) zur
Umwandlung eines analogenelektrischen
Signals in Ton;
eine Antenne (108); und
eine Sendeempfangerschaltung (100) in
Datenubertragungsverbindung mit dem zu-
mindest einen Schallwandler und der An-

tenne, wobei die Sendeempfangerschal-
tung zum Empfangen und Senden von
Funksignalen Uber die Antenne dient, und
worin die Sendeempfangerschaltung zur
Ausgabe des analogen elektrischen Si-
gnals an den zumindest einen Schallwand-
ler dient, und worin die Funk-Sendeempfan-
gerschaltung Firmware umfasst, die bei
Ausfiihrung durch die Sendeempfanger-
schaltung bewirkt, dass die Sendeempfan-
gerschaltung

uber Funk digitale Audiosignale von einer
Datenquelle (20) Uber ein Ad-hoc-Funknetz
(24) empfangt, nachdem eine Funkdaten-
ubertragungsverbindung mit dem Ad-hoc-
Funknetz hergestellt wurde und wennsich
die Datenquelle in Funkdatenibertra-

gungsreichweite des Kopfhérers Uber das
Ad-hoc-Funknetz befindet;

Uber das Ad-hoc-Funknetz Daten beziglich
eines oder mehrerer, durch die Sendeemp-

fangerschaltung detektierter Infrastruktur-
Funknetze, die eine Signalstarke Uberei-

nem minimalen Signalstarken-Schwellen-
wert aufweisen, an die Datenquelle tber-

tragt, wenn der Kopfhérer und die Daten-
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quelle Uber das Ad-hoc-Funknetz Daten
austauschen, wobei die Daten Identifikati-
onsdaienfiir eines oder mehrere Infrastruk-

tur-Funknetze umfassen; und,

wenndie Datenquelle sich nicht in Funkda-
tenubertragungsreichweite des Kopfhérers
uber das Ad-hoc-Funknetz befindet, auto-

matisch zum Empfangvon digitalen Audio-
signalen Uberein erstes Infrastruktur-Fun-
knetz (33) wechselt, wobei der Kopfhérer
dadurch gekennzeichnet, dass die Sen-
deempfangerschaltung digitale Audiosi-
gnale von der Datenquelle Uber das erste
Infrastruktur-Funknetz empfangt, wenn die
Datenquelle sich nicht in Funkdatenuber-

tragungsreichweite des Kopfhérers Uber
das Ad-hoc-Funknetz befindet.

2. Kopfhérer nach Anspruch 1, wobei die Sendeemp-
fangerschaltung Folgendes umfasst:

ein Funkdatenibertragungsmodul;

eine Verarbeitungseinheit in Datenibertra-
gungsverbindung mit dem Funkdatenubertra-
gungsmodul;
eine nichtfliichtige Speichereinheit in Daten-
ubertragungsverbindung mit der Prozessorein-
heit; und

eine fliichtige Speichereinheit in Datenibertra-
gungsverbindung mit der Prozessoreinheit.

Kopfhérer nach Anspruch 2, wobei das Funkdaten-

uibertragungsmodulein WLAN-Dateniibertragungs-
modul umfasst.

Kopfhérer nach Anspruch 1, wobei die Firmwarebei

Ausfihrung durch die Sendeempfangerschaltung
bewirkt, dass die Sendeempfangerschaltung des
Kopfhorers sich uber ein zweites Infrastruktur-Fun-

knetz mit einem Host-Serververbindet, wenn (1) die
Datenquelle sich nicht im Funkdateniibertragungs-
bereich des Kopfhérers ber das Ad-hoc-Funknetz
befindet und (2) die Datenquelle und der Kopfhérer
sich nicht in Funkdatenibertragung mit dem ersten
Infrastruktur-Funknetz befinden.

Kopfhérer nach Anspruch 1, wobei die Firmwarebei

Ausfihrung durch die Sendeempfangerschaltung
bewirkt, dass die Sendeempfangerschaltung des
Kopfhorerssich UberdasInfrastruktur-Funknetz mit
einem Host-Serververbindet, wenn die Datenquelle

sich nicht in Funkdatenibertragungsreichweite des
KopfhGérers tiber das Ad-hoc-Funknetz befindet.

Kopfhérer nach Anspruch 5, wobei der Kopfhérer

zum Empfangeneinesdigitalen Audiodatenstroms
vom Host-Server Uber das Infrastruktur-Funknetz

ausgebildetist.
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Kopfhérer nach Anspruch 5, wobei der Kopfhdérer
zum Empfangeneiner ersten Netzwerkadressefur
einen ersten, einen digitalen Audioinhalt-Daten-
strom aussendenden Server vom Host-Serveriiber

dasInfrastruktur-Funknetz dient.

Kopfhérer nach Anspruch 7, wobei der Kopfhérer

eine Benutzersteuerung umfasst,die bei Aktivierung
dazu fihrt, dass der Kopfhérer berdas Infrastruk-

tur-Funknetz eine elektronische Anfrage beztiglich
einer zweiten Netzwerkadresse fiir einen zweiten,

einen digitalen Audioinhalt-Datenstrom aussenden-
den Server an den Host-Server sendet.

Kopfhérer nach Anspruch 8, wobei die Benutzer-
steuerung einen Knopf umfasst.

System, umfassend:

einen Funkkopfhorer nach Anspruch 1; und

die Datenquelle zur Funkibertragungeines di-
gitalen Audiodatenstroms.

System nach Anspruch10, das weiters einen Host-
Server umfasst, der Uber das Infrastruktur-Funknetz

in Datenibertragungsverbindung mit dem Funk-
kopfhGrersteht.

System nach Anspruch 11, wobei die Firmware der
Sendeempfangerschaltung des Funkkopfhorers bei
Ausfiihrung durch die Sendeempfangerschaltung
bewirkt, dass die Sendeempfangerschaltung des
Kopfhorerssich UberdasInfrastruktur-Funknetz mit

dem Host-Serververbindet, wenn die Datenquelle
sich nicht in Funkdatenibertragungsreichweite des
Kopfhérers liber das Ad-hoc-Funknetz befindet.

System nach Anspruch 11, wobei der Host-Server
zum Streamen von digitalen Audiodaten zum Kopf-
hérer Uber das Infrastruktur-Funknetz dient.

System nach Anspruch 11, wobei der Host-Server
zur Ubertragung einer ersten Netzwerkadressefiir
einen ersten, einen digitalen Audioinhalt-Daten-
strom aussendenden Server zum Kopfhoérer Uber
dasInfrastruktur-Funknetz dient.

System nach Anspruch 12, das weiters eine Web-
seite fir einen Funkkopfhérer umfasst, Uber welche

ein Benutzer eine oder mehrere Einstellungen fir
den Funkkopfhorer konfigurieren kann.

System nach Anspruch 10 oder Kopfhérer nach An-
spruch 1, wobei die Datenquelle einen digitalen Au-
dioabspieler umfasst.

System nach Anspruch 10 oder Kopfhérer nach An-
spruch 1, wobei das Infrastruktur-Funknetz ein
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WLANunfasst.

System nach Anspruch 10 oder Kopfhérer nach An-
spruch 1, wobeidasInfrastruktur-Funknetz ein vor-
eingestelltes Infrastruktur-Funknetz ist, auf das die
Datenquelle umschaltet, wenn die Datenquelle sich

nicht in Funkdatenibertragungsreichweite des
Kopfhérers Uber das Ad-hoc-Funknetz befindet und

wenn das voreingestellte Infrastruktur-Funknetz
sich in Reichweite von sowohl dem KopfhGrer als

auch der Datenquelle befindet.

Verfahren zum Empfangeneines digitalen Funkau-
diosignals Uber einen Funkkopfhdrer, wobei der
Funkkopfhorer Folgendes umfasst:

einen Kérper, wobei der Kérper Folgendes um-
fasst:

zumindest einen Schallwandler zur Um-

wandlung eines analogen elektrischen Si-
gnals in Ton; eine Antenne; und
eine Sendeempfangerschaltung in Daten-

Ubertragungsverbindung mit dem zumin-
dest einen Schallwandler und der Antenne,

wobei die Sendeempfangerschaltung zum
Empfangen und Senden von Funksignalen
uber die Antennedient, und

worin die Sendeempfangerschaltung zur
Ausgabe des analogen elektrischen Si-
gnals an den zumindesteinen Schallwand-
ler dient, und

worin die Funk-Sendeempfangerschaltung
Firmware umfasst, und

worin das Verfahren Folgendes umfasst:

nach derHerstellung einer FunkdatenUber-
tragungsverbindung mit einem Ad-hoc-
Funknetz,

das Empfangen vondigitalen Audiosigna-
len von einer Datenquelle durch den Funk-

kopfhérer ber das Ad-hoc-Funknetz, wenn
sich die Datenquelle in Funkdatenibertra-
gungsverbindung mit dem Kopfhérer Uber
das Ad-hoc-Funknetz befindet;

das Ubertragen von Daten beztglich eines
oder mehrerer, durch die Sendeempfanger-

schaltung detektierter Infrastruktur-Fun-
knetze, die eine Signalstarke Uber einem
minimalen Signalstarken-Schwellenwert
aufweisen, durch den Funkkopfhérer iiber
das Ad-hoc-Funknetz an die Datenquelle,
wenn der Kopfhérer und die Datenquelle
uber das Ad-hoc-Funknetz Daten austau-

schen, wobeidie Daten Identifikationsdaten
fur eines oder mehrere Infrastruktur-Fun-

knetze umfassen;

Umwandeln der digitalen Audiosignale in
Ton durch den Funkkopfhérer, wobei das



29 EP 2 272 259 B1

Verfahren dadurch gekennzeichnet,
dass:

wenn die Datenquelle sich nicht in

30

destiné a recevoir et a transmettre, parle

biais de l’antenne, des signaux sansfil, et
danslequelle circuit d’émission - réception
est destiné a générer en sortie le signal

FunkdatenUbertragungsreichweitedes 5 électrique analogique vers ledit au moins
Kopfhérers Uber das Ad-hoc-Funknetz un transducteur acoustique, et dans lequel
befindet, der Kopfhérer automatisch le circuit d’émission - réception sansfil com-
zum Empfang von digitalen Audiosi- prend un micrologiciel, lequel, lorsqu’il est
gnalen Uber ein erstes Infrastruktur- exécuté parle circuit d’émission - réception,

Funknetz wechselt und digitale Audio- 10 aménelecircuit d’émission - réception a:
signale von der Datenquelle Uber das
erste Infrastruktur-Funknetz empfangt, recevoir, par voie radioélectrique, des
wenn die Datenquelle sich nicht in données audio numériques a partir

FunkdatenUbertragungsreichweite des d'une source de données(20), parl’in-
KopfhGrers Uber das Ad-hoc-Funknetz 15 termédiaire d’un réseau sansfil ad hoc
befindet. (24), suite a I'’établissement d'une

liaison de communication sansfil avec

le réseau sansfil ad hoc, et lorsque la
source de donnéesse situe dans une

plage de communication sansfil avec
'6couteur, par l’intermédiaire du ré-
seau sansfil ad hoc;

transmetire, par l’intermédiaire du ré-
seau sansfil ad hoc, ala source de don-

nées, des données connexes a un ou

plusieurs réseaux sansfil d'infrastruc-
ture détectésparle circuit d’émission-
réception, qui présentent une puissan-

ce de signal supérieure a un niveau
seuil de puissance de signal minimum,
lorsque I’écouteuret la source de don-
nées communiquentpar |’intermédiaire
du réseausansfil ad hoc, dans lequel

les données comprennent des don-
nées d’identification pour ledit un ou
lesdits plusieurs réseaux sansfil d’in-
frastructure; et

lorsque la source de donnéesn'est pas
située dans une plage de communica-
tion sansfil avec l’6couteur par l’inter-
médiaire du réseau sansfilad hoc, met-
tre en oeuvre unetransition automati-

que en vue de recevoir des données
audio numériques par |’intermédiaire
d’un premier réseau sansfil d’infras-

tructure (33), l’6couteur étant caracteé-
risé en ce quele circuit d’émission -
réception recoit des données audio nu-

mériques en provenancede la source
50 de donnéesvia le premier réseau sans

fil d’infrastructure, lorsque la source de

donnéesn'estpassituée dansla plage
de communication sansfil avec l’6cou-

teur par l’intermédiaire du réseau sans
fil ad hoc.

20. Verfahren nach Anspruch 19, worin das automati-

sche Wechseln des Kopfhérers zum Empfangen von
digitalen Audiosignalen Uberdaserste Infrastruktur- 20
Funknetz das automatische Wechseln zum Empfan-

gen von digitalen Audiosignalen von einem Host-
ServerUberdaserste Infrastruktur-Funknetz umfas-

sen, wenn die Datenquelle sich nicht in Funkdaten-

ubertragungsreichweite des Kopfhérers Uber das 25
Ad-hoc-Funknetz befindet.

21. Verfahren nach Anspruch 19, worin das automati-

sche Wechseln des Kopfhérers zum Empfangen von
digitalen Audiosignalen Uberdaserste Infrastruktur- 30
Funknetz Folgendes umfasst:

das Empfangen einer Netzwerkadressefiirei-
nen ersten, einen digitalen Audioinhalt-Daten-
strom aussendenden Server von einem Host- 35

Server, der mit dem ersten Infrastruktur-Fun-

knetz verbundenist, durch den Funkkopfhérer
Uberdaserste Infrastruktur-Funknetz; und

das Verbinden mit dem einen digitalen Audioin-
halt-Datenstrom aussendenden Server durch 40

den Funkkopfhérer unter Verwendung der vom
Host-Server erhaltenen Netzwerkadresse.

Revendications 45

4. Ecouteur comprenant:

un corps, dans lequel le corps comprend:

au moinsun transducteur acoustique (106)
pour convertir un signal électrique analogi-
que en son;

une antenne (108); et
un circuit d'émission - réception (100) en 55
communication avec ledit au moins un

transducteur acoustiqueet l’antenne, dans

lequelle circuit d’émission - réception est

2. Ecouteur selon la revendication 1, dans lequelle cir-
cuit d’émission - réception comprend:

16
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un module de communication sansfil;
une unité de traitement en communication avec

le module de communication sansfil;
une unité de mémoire non volatile en commu-

nication avec l’unité de traitement; et
une unité de mémoire volatile en communication
avec l’unité de traitement.

Ecouteur selon la revendication 2, dans lequelle mo-
dule de communication sansfil comprend un module
de communication WiFi.

Ecouteur selon la revendication 1, dans lequel le mi-
crologiciel, lorsqu’il est exécuté parle circuit d’émis-
sion - réception, aménele circuit d’émission - récep-
tion de I'écouteur a se connectera un serveurhéte,

par l'intermédiaire d’un second réseau sansfil d’in-

frastructure, lorsque (1) la source de donnéesn'est
pas située dansla plage de communication sansfil
avecI’écouteur par l’intermédiaire du réseau sans
fil ad hoc, et (2) la source de donnéeset I’écouteur
ne sont pas en communication sansfil via le premier
réseau sansfil d'infrastructure.

Ecouteur selon la revendication 1, dans lequelle mi-
crologiciel, lorsqu’il est exécuté parle circuit d’émis-
sion - réception, aménele circuit d’émission - récep-
tion de l’écouteur a se connecter 4 un serveur héte

parl’intermédiaire du réseausansfil d'infrastructure,
lorsque la source de donnéesn’est pas située dans

la plage de communication sansfil avec I'écouteur
par l’intermédiaire du réseau sansfil ad hoc.

Ecouteur selon la revendication 5, dans lequel
l’6couteur est destiné a recevoir des données audio

numériquesdiffusées en continu en provenance du
serveur héte parl'intermédiaire du réseau sansfil
d'infrastructure.

Ecouteur selon la revendication 5, dans lequel
l’écouteurest destiné a recevoir une premiére adres-
se de réseau pour un premier serveur de contenu

de donnéesaudio numériquesdiffusées en continu
en provenance du serveur hdte par |'intermédiaire
du réseau sansfil d’infrastructure.

Ecouteur selon la revendication 7, dans lequel
l'écouteur comporte une commanded’utilisateurqui,
lorsqu’elle est actionnée, améne I|’écouteur a sou-

mettre une demandeélectronique,par |’intermédiai-
re du réseau sansfil d’infrastructure, au serveur hé-
te, concernant une seconde adressede réseau d’un
second serveur de contenu de données audio nu-

mériques diffusées en continu.

Ecouteur selon la revendication 8, dans lequella
commanded’utilisateur comprend un bouton.
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Systéme comprenant:

un écouteur sansfil selon la revendication 1; et
une dite source de données destinée a trans-

mettre, par voie hertzienne, des données audio
numériquesdiffusées en continu.

Systémeselon la revendication 10, comprenant en
outre un serveur héte en communication avec|’écou-

teur sansfil, par l'intermédiaire du réseau sansfil
d’infrastructure.

Systéme selon la revendication 11, dans lequelle
micrologiciel du circuit d’émission - réception de
I'écouteur sansfil, lorsqu’il est exécuté parle circuit
d’émission - réception, aménele circuit d’émission

- réception de I'écouteur a se connecter au serveur
héte par l’intermédiaire du réseau sansfil d’infras-
tructure, lorsque la source de donnéesn’estpassi-
tuée dans la plage de communication sansfil avec
l'écouteur, par l'intermédiaire du réseau sansfil ad
hoc.

Systéme selon la revendication 11, dans lequelle
serveur héte est destiné a diffuser en continu des

donnéesaudio numériquesversI’écouteur, par l'in-
termédiaire du réseau sansfil d’infrastructure.

Systéme selon la revendication 11, dans lequelle
serveurhdte est destiné a transmettre une premiére
adresse de réseau d’un premier serveur de contenu
de données audio numériques diffusées en continu
a l'écouteur, par l’intermédiaire du réseau sansfil
d’infrastructure.

Systémeselon la revendication 12, comprenant en
outre une page web pour|’écouteur sansfil, 4 travers
laquelle un utilisateur est apte a configurer un ou
plusieurs paramétres de I’écouteur sansfil.

Systémeselon la revendication 10, ou écouteur se-
lon la revendication 1, dans lequella source de don-
nées comprendun lecteur de données audio numé-
riques.

Systémeselon la revendication 10, ou écouteur se-
lon la revendication 1, dans lequel le réseau sansfil
d'infrastructure comprend un réseau local sansfil,
WLAN.

Systémeselon la revendication 10, ou écouteur se-
lon la revendication 1, dans lequel le réseau sansfil
d’infrastructure est un réseausansfil d'infrastructure

prédéfini vers lequel la source de donnéestransite
lorsque la source de donnéesn’estpas située dans

la plage de communication sansfil avec ’écouteur,
parl'intermédiaire du réseau sansfil ad hoc,et lors-

que le réseau sansfil d’infrastructure prédéfini est
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situé dansla plage de communication de I'écouteur
et de la source de données.

19. Procédé destiné a recevoir des données audio nu-

mériques sansfil par le biais d’un écouteur sansfil,
I’écouteur sansfil comprenant:

un corps, dans lequelle corps comprend:

au moins un transducteur acoustique pour

convertir un signal électrique analogique en
son;

une antenne;et

un circuit d’émission - réception en commu-
nication avec ledit au moins un transducteur

acoustiqueet l’antenne, dans lequelle cir-
cuit d’émission - réception est destiné a re-

cevoir et a transmettre des signaux sansfil
par l'intermédiaire de l’'antenne; et

danslequelle circuit d’émission - réception
est destiné 4 générer en sortie le signal

électrique analogique vers ledit au moins
un transducteur acoustique; et
danslequelle circuit d’émission - réception
sansfil comprend un micrologiciel; et
dans lequel le procédé comprend les éta-

pes ci-dessous consistant a, suite a |’éta-
blissement d’uneliaison de communication
sansfil avec un réseau sansfil ad hoc:

recevoir, parle biais de I'6couteur sans
fil, par l'intermédiaire du réseau sansfil
ad hoc, des donnéesaudio numériques

en provenance d’une source de don-
nées, lorsque la source de donnéesest
en communication sansfil avec l’6cou-

teur par l’intermédiaire du réseau sans
fil ad hoc;

transmetire, par le biais de l’écouteur
sansfil, par l'intermédiaire du réseau
sansfil ad hoc, a la source de données,

des données connexes a un ou plu-
sieurs réseauxsansfil d'infrastructure

détectés parle circuit d’émission - ré-
ception, lesquelles présentent une

puissancede signal supérieure a un ni-
veau seuil de puissance de signal mi-
nimum, lorsqueI’écouteuret la source
de données communiquentparl’inter-
médiaire du réseau sansfil ad hoc,

dans lequel les données comprennent
des donnéesd’identification pour ledit
un ou lesdits plusieurs réseaux sansfil
d’infrastructure;

convertir, parle biais de '@couteur sans
fil, les données audio numériques en
son, le procédé étant caractérisé par

les étapes ci-dessousconsistant a:
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lorsque la source de donnéesn’est

pas située dans la plage de com-
munication sansfilavec I’6couteur,

par l'intermédiaire du réseau sans
fil ad hoc, mettre en oeuvre une

transition automatique, par |’écou-
teur, en vue de recevoir des don-

nées audio numériquesvia un pre-
mier réseau sansfil d’infrastructu-

re, et recevoir des données audio

numériques provenant de la sour-
ce de données,via le premier ré-
seau sansfil d’infrastructure,lors-

que la source de donnéesn’est pas
située dans la plage de communi-
cation sansfil avec l’6couteur, par
l'intermédiaire du réseau sansfil
ad hoc.

20. Procédé selon la revendication 19, dans lequelI’éta-

21.

pe de transition automatique, par l’6couteur, en vue

de recevoir les données audio numériquespar|’in-
termédiaire du premier réseau sansfil d’infrastruc-
ture, consiste a mettre en oeuvre unetransition auto-

matique en vue de recevoir des données audio nu-
mériques a partir d'un serveurhéte par l'intermédiai-
re du premier réseau sansfil d’infrastructure, lorsque
la source de donnéesn’estpassituée dansla plage
de communication sansfil avec |’6couteur parIin-
termédiaire du réseau sansfil ad hoc.

Procédé selon la revendication 19, dans lequelI’éta-
pe de transition automatique, par l’6couteur, en vue

de recevoir les données audio numériquesparI'in-
termédiaire du premier réseau sansfil d’infrastruc-
ture, comprendles étapes ci-dessousconsistant a:

recevoir, par le biais de I’écouteur sansfil, par
lintermédiaire du premier réseau sansfil d’in-

frastructure, a partir d'un serveur hdte connecté
au premier réseau sansfil d’infrastructure, une
adresse de réseau pour un serveur de contenu
de donnéesaudio numériquesdiffusées en con-
tinu; et

se connecter, parle biais de Il’écouteursansfil,
au serveur de contenu de donnéesaudio numé-

riques diffusées en continu,en utilisant l'adres-
se de réseau regue a partir du serveurhdte.
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