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Description

[0001] The disclosure is related to consumer goods
and, more particularly, to methods, systems, products,
features, services, and other elements directed to media
playback or some aspect thereof.

[0002] Options for accessing and listening to digital au-
dio in an out-loud setting were limited until in 2003, when
SONOS, Inc. filed for one of its first patent applications,
entitled "Method for Synchronizing Audio Playback be-
tween Multiple Networked Devices," and began offering
a media playback system for sale in 2005. The Sonos
Wireless HiFi System enables people to experience mu-
sic from a plethora of sources via one or more networked
playback devices. Through a software control application
installed on a smartphone, tablet, or computer, one can
play what he or she wants in any room that has a net-
worked playback device. Additionally, using the control-
ler, for example, different songs can be streamed to each
room with a playback device, rooms can be grouped to-
gether for synchronous playback, or the same song can
be heard in all rooms synchronously.

[0003] Given the ever growing interest in digital media,
there continues to be a need to develop consumer-ac-
cessible technologies to further enhance the listening ex-
perience.

[0004] EP2180727 discusses a mobile device that can
switch from a mode in which the mobile device is playing
back media to a mode in which the media that was played
by the mobile device is switched to another device. The
switch between the modes is triggered when a connec-
tion (e.g., Bluetooth) is established with another device
(e.g. a car audio system). The devices may synchronize
themselves for play switchover at song boundaries or for
both systems to pay media concurrently.

[0005] US2014/323036 relates to methods for syncing
audio playback between multiple individual mobile de-
vices that are within proximity of each other (bounded by
communication range of at least one device). A detected
NFC connection can trigger a wireless connection broad-
cast to a Slave device. A WiFi Direct connection can then
be established between the Master device and the Slave
device. Once the connection is established, a Master de-
vice sends portions of an audio file to the Slave device
along with timing information. New Slave devices can
join an existing audio session between a Master device
and another Slave device.

[0006] US2013/0316686 discusses detecting motion
or positioning of a device handset, such as movement
towards or away from a user’s ear and automatically tran-
sitioning the device to a different mode of operation.
[0007] US2005/286546 discusses a handheld music
player that uses a Wi-Fi or Bluetooth communications
link to enable users to share music with similar nearby
players and to synchronously play back the same music
with different players simultaneously.

[0008] US2014/0270284 discusses RF transceivers
communicating configuration data. Each device is con-
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figured to communicate with another device and change
its role based on media content and data in each device’s
configuration file.

[0009] According to a first aspect of the present inven-
tion there is provided a method as defined in appended
claim 1. According to a second aspect of the present
invention there is provided a method as defined in ap-
pended claim 9. According to a third aspect of the present
invention there is provided a playback device as defined
in appended claim 13.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Features, aspects, and advantages of the pres-
ently disclosed technology may be better understood with
regard to the following description, appended claims, and
accompanying drawings where:

Figure 1 shows an example media playback system
configuration in which certain embodiments may be
practiced;

Figure 2 shows a functional block diagram of an ex-
ample playback device;

Figure 3 shows a functional block diagram of an ex-
ample control device;

Figure 4 shows an example controller interface;
Figures 5A-5B show example media playback sys-
tem environments;

Figure 6A shows a flow diagram of a first example
method for playback expansion;

Figure 6B shows a flow diagram of a second example
method for playback expansion;

Figure 7A shows a flow diagram of a third example
method for playback expansion; and

Figure 7B shows a flow diagram of a fourth example
method for playback expansion.

[0011] The drawings are for the purpose of illustrating
example embodiments, but it is understood that the in-
ventions are not limited to the arrangements and instru-
mentality shown in the drawings.

DETAILED DESCRIPTION
I. Overview

[0012] In examples discussed herein, playback of a
media item by a first playback device is expanded to a
second playback device based on changes in proximity
between the first playback device and the second play-
back device. The first playback device is a part of a first
zone of one or more playback devices, and the second
playback device is part of a second zone of one or more
playback devices. In such a case, playback of the media
item by the first playback device as part of the first zone
is expanded to the second zone. In one instance, one of
the first playback device and the second playback device
may be powered from an internal battery. In another in-
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stance, one of the first playback device and the second
playback device may be powered from an external
source (i.e. power outlet).

[0013] In one example, a first playback device, while
a part of a first zone, may identify a second playback
device within a proximity of the first playback device. In
one case, thefirstplayback device may have been moved
from an initial location to a new location such that the
second playback device is now within the proximity of
the first playback device. In such a case, the first playback
device may identify the second playback device upon the
first playback device being placed at the new location.
[0014] The first playback device may determine that
the second playback device is playing a media item as
part of a second zone, and based on the determination,
(i) join the second zone and (ii) begin playing the media
item in synchrony with the second playback device. As
such, in this example, playback of the media item may
be automatically expanded to the first playback device
from the second playback device.

[0015] Inanother example, afirst playback device may
be playing a media item as a part of a first zone. While
the first playback device is playing the media item as part
of the first zone, the first playback device may determine
that a second playback device has entered a proximity
of the first playback device. For instance, the second
playback device may have been moved from an initial
location to a new location within the proximity of the first
playback device.

[0016] The first playback device may then determine
that the second playback device is a part of a second
zone. The first playback device may then responsively
transmit a command to cause the second playback de-
vice to (i) join the first zone and (ii) begin to play the media
item in synchrony with the first playback device. As such,
in this example, the playback of the media item may be
automatically expanded from the first playback device to
the second playback device.

[0017] Inthe two examples above, playback of the me-
dia item may be automatically expanded from a station-
ary playback device to a playback device that was moved
within a proximity of the stationary playback device. Other
such examples are also possible.

[0018] Inafurtherexample, afirstplayback device may
be playing a media item as a part of a first zone. While
the first playback device is playing the media item as part
of the first zone, the first playback device may identify a
second playback device within a proximity of the first play-
back device. In one case, the first playback device may
have been moved from aninitial location to a newlocation
such that the second playback device is now within the
proximity of the first playback device. In such a case, the
first playback device may identify the second playback
device upon the first playback device being placed in the
new location.

[0019] The first playback device may then determine
that the second playback device is a part of a second
zone. The first playback device may then responsively
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transmit a command to cause the second playback de-
vice to (i) join the first zone and (ii) begin to play the media
item in synchrony with the first playback device. As such,
in this example, the playback of the media item may be
automatically expanded from the first playback device to
the second playback device.

[0020] In yet another example, the first playback de-
vice, while a part of a first zone, may determine that a
second playback device has entered a proximity of the
first playback device. For instance, the second playback
device may have been moved from an initial location to
a new location within the proximity of the first playback
device.

[0021] The first playback device may determine that
the second playback device is playing a media item as
part of a second zone, and based on the determination,
(i) join the second zone and (ii) begin playing the media
item in synchrony with the second playback device. As
such, in this example, playback of the media item may
be automatically expanded to the first playback device
from the second playback device.

[0022] Inthe two examples above, playback of the me-
diaitem may be expanded to a stationary playback device
from a portable playback device that was moved within
a proximity of the stationary playback device. Other such
examples are also possible.

[0023] Asindicated above, the present discussions in-
volve expanding playback of a media item from one play-
back device to another playback device. In one aspect,
a first playback device is provided. The first playback
device includes a processor and memory having stored
thereon instructions executable by the processor to
cause the device to perform functions. The functions in-
clude while the first playback device is a part of a first
zone, identifying a second playback device within a prox-
imity of the first playback device, determining that the
second playback device is playing a media item as part
of a second zone, and based on the determination, (i)
joining the second zone and (ii) beginning to play the
media item in synchrony with the second playback de-
vice.

[0024] Inanotheraspect, a first playback device is pro-
vided. The first playback device includes a processor and
memory having stored thereon instructions executable
by the processorto cause the device to perform functions.
The functions include while the first playback device is
playing a media item as a part of a first zone, determining
that a second playback device has entered within a prox-
imity of the first playback device, determining that the
second playback device is a part of a second zone, and
responsively, transmitting a command to cause the sec-
ond playback device to (i) join the first zone and (ii) begin
playing the media item in synchrony with the first play-
back device.

[0025] In another aspect, a method is provided. The
method involves while the first playback device is playing
a media item as a part of a first zone, determining that a
second playback device has entered within a proximity
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of the first playback device, determining that the second
playback device is a part of a second zone, and respon-
sively, transmitting a command to cause the second play-
back device to (i) join the first zone and (ii) begin playing
the media item in synchrony with the first playback de-
vice.

[0026] Inanotheraspect, afirst playback device is pro-
vided. The first playback device includes a processor and
memory having stored thereon instructions executable
by the processor to cause the device to perform functions.
The functions include while the first playback device is
playing a media item as part of a first zone, identifying a
second playback device within a proximity of the first play-
back device, determining that the second playback de-
vice is a part of a second zone, and responsively, trans-
mitting a command to cause the second playback device
to (i) join the first zone and (ii) begin to play the media
item in synchrony with the first playback device.

[0027] Inanotheraspect, afirst playback device is pro-
vided. The first playback device includes a processor and
memory having stored thereon instructions executable
by the processor to cause the device to perform functions.
The functions include while the first playback device is
playing a media item as a part of a first zone, determining
that a second playback device has entered within a prox-
imity of the first playback device, determining that the
second playback device is a part of a second zone, and
responsively, transmitting a command to cause the sec-
ond playback device to (i) join the first zone and (ii) begin
playing the media item in synchrony with the first play-
back device.

[0028] In another aspect, a method is provided. The
method involves identifying, by a first playback device
playing a media item as part of a first zone, a second
playback device within a proximity of the first playback
device, determining that the second playback device is
a part of a second zone, and responsively, transmitting
a command to cause the second playback device to (i)
join the first zone and (ii) begin to play the media item in
synchrony with the first playback device.

[0029] While some examples described herein may re-
fer to functions performed by given actors such as "users"
and/or other entities, it should be understood that this is
for purposes of explanation only. The claims should not
be interpreted to require action by any such example ac-
tor unless explicitly required by the language of the claims
themselves. It will be understood by one of ordinary skill
in the art that this disclosure includes numerous other
embodiments.

Il. Example Operating Environment

[0030] Figure 1 shows an example configuration of a
media playback system 100 in which one or more em-
bodiments disclosed herein may be practiced or imple-
mented. The media playback system 100 as shown is
associated with an example home environment having
several rooms and spaces, such as forexample, a master
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bedroom, an office, a dining room, and a living room. As
shown in the example of Figure 1, the media playback
system 100 includes playback devices 102-124, control
devices 126 and 128, and a wired or wireless network
router 130.

[0031] Further discussions relating to the different
components of the example media playback system 100
and how the different components may interact to provide
a user with a media experience may be found in the fol-
lowing sections. While discussions herein may generally
refer to the example media playback system 100, tech-
nologies described herein are not limited to applications
within, among other things, the home environment as
shown in Figure 1. For instance, the technologies de-
scribed herein may be useful in environments where mul-
ti-zone audio may be desired, such as, for example, a
commercial setting like a restaurant, mall or airport, a
vehicle like a sports utility vehicle (SUV), bus or car, a
ship or boat, an airplane, and so on.

a. Example Playback Devices

[0032] Figure 2 shows a functional block diagram of
an example playback device 200 that may be configured
to be one or more of the playback devices 102-124 of
the media playback system 100 of Figure 1. The playback
device 200 may include a processor 202, software com-
ponents 204, memory 206, audio processing compo-
nents 208, audio amplifier(s) 210, speaker(s) 212, micro-
phone(s) 220, and anetwork interface 214 including wire-
less interface(s) 216 and wired interface(s) 218. In one
case, the playback device 200 may notinclude the speak-
er(s) 212, but rather a speaker interface for connecting
the playback device 200 to external speakers. In another
case, the playback device 200 may include neither the
speaker(s) 212 nor the audio amplifier(s) 210, but rather
an audio interface for connecting the playback device
200 to an external audio amplifier or audio-visual receiv-
er.

[0033] In one example, the processor 202 may be a
clock-driven computing component configured to proc-
ess input data according to instructions stored in the
memory 206. The memory 206 may be a tangible com-
puter-readable medium configured to store instructions
executable by the processor202. For instance, the mem-
ory 206 may be data storage that can be loaded with one
or more of the software components 204 executable by
the processor 202 to achieve certain functions. In one
example, the functions may involve the playback device
200 retrieving audio data from an audio source or another
playback device. In another example, the functions may
involve the playback device 200 sending audio data to
another device or playback device on a network. In yet
another example, the functions may involve pairing of
the playback device 200 with one or more playback de-
vices to create a multichannel audio environment.
[0034] Certain functions may involve the playback de-
vice 200 synchronizing playback of audio content with
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one or more other playback devices. During synchronous
playback, a listener will preferably not be able to perceive
time-delay differences between playback of the audio
content by the playback device 200 and the one or more
other playback devices. U.S. Patent No. 8,234,395 enti-
tled, "System and method for synchronizing operations
among a plurality of independently clocked digital data
processing devices," provides in more detail some ex-
amples for audio playback synchronization among play-
back devices.

[0035] The memory 206 may further be configured to
store data associated with the playback device 200, such
as one or more zones and/or zone groups the playback
device 200 is a part of, audio sources accessible by the
playback device 200, or a playback queue that the play-
back device 200 (or some other playback device) may
be associated with. The data may be stored as one or
more state variables that are periodically updated and
used to describe the state of the playback device 200.
The memory 206 may also include the data associated
with the state of the other devices of the media system,
and shared from time to time among the devices so that
one or more of the devices have the most recent data
associated with the system.

[0036] The audio processing components 208 may in-
clude one or more of digital-to-analog converters (DAC),
analog-to-digital converters (ADC), audio preprocessing
components, audio enhancement components, and a
digital signal processor (DSP), among others. Inone em-
bodiment, one or more of the audio processing compo-
nents 208 may be a subcomponent of the processor 202.
In one example, audio content may be processed and/or
intentionally altered by the audio processing components
208 to produce audio signals. The produced audio sig-
nals may then be provided to the audio amplifier(s) 210
for amplification and playback through speaker(s) 212.
Particularly, the audio amplifier(s) 210 may include de-
vices configured to amplify audio signals to a level for
driving one or more of the speakers 212. The speaker(s)
212 may include an individual transducer (e.g., a "driver")
or a complete speaker system involving an enclosure
with one or more drivers. A particular driver of the speak-
er(s) 212 may include, for example, a subwoofer (e.g.,
for low frequencies), a mid- range driver (e.g., for middle
frequencies), and/or a tweeter (e.g., for high frequen-
cies). In some cases, each transducer in the one or more
speakers 212 may be driven by an individual correspond-
ing audio amplifier of the audio amplifier(s) 210. In addi-
tion to producing analog signals for playback by the play-
back device 200, the audio processing components 208
may be configured to process audio content to be sent
to one or more other playback devices for playback.
[0037] Audio content to be processed and/or played
back by the playback device 200 may be received from
an external source, such as via an audio line-in input
connection (e.g., an auto-detecting 3.5mm audio line-in
connection) or the network interface 214.

[0038] The microphone(s) 220 may include an audio
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sensor configured to convert detected sounds into elec-
trical signals. The electrical signal may be processed by
the audio processing components 208 and/or the proc-
essor 202. The microphone(s) 220 may be positioned in
one or more orientations at one or more locations on the
playback device 200. The microphone(s) 220 may be
configured to detect sound within one or more frequency
ranges. In one case, one or more of the microphone(s)
220 may be configured to detect sound within a frequency
range of audio that the playback device 200 is capable
or rendering. In another case, one or more of the micro-
phone(s) 220 may be configured to detect sound within
a frequency range audible to humans. Other examples
are also possible.

[0039] The network interface 214 may be configured
to facilitate a data flow between the playback device 200
and one or more other devices on a data network. As
such, the playback device 200 may be configured to re-
ceive audio content over the data network from one or
more other playback devices in communication with the
playback device 200, network devices within a local area
network, or audio content sources over a wide area net-
work such as the Internet. In one example, the audio
content and other signals transmitted and received by
the playback device 200 may be transmitted in the form
of digital packet data containing an Internet Protocol
(IP)-based source address and IP-based destination ad-
dresses. In such a case, the network interface 214 may
be configured to parse the digital packet data such that
the data destined for the playback device 200 is properly
received and processed by the playback device 200.
[0040] As shown, the network interface 214 may in-
clude wireless interface(s) 216 and wired interface(s)
218. The wireless interface(s) 216 may provide network
interface functions for the playback device 200 to wire-
lessly communicate with other devices (e.g., other play-
back device(s), speaker(s), receiver(s), network de-
vice(s), control device(s) within a data network the play-
back device 200 is associated with) in accordance with
a communication protocol (e.g., any wireless standard
including IEEE 802.11a, 802.11b, 802.11g, 802.11n,
802.11ac, 802.15, 4G mobile communication standard,
and so on). The wired interface(s) 218 may provide net-
work interface functions for the playback device 200 to
communicate over a wired connection with other devices
in accordance with a communication protocol (e.g., IEEE
802.3). While the network interface 214 shown in Figure
2 includes both wireless interface(s) 216 and wired inter-
face(s) 218, the network interface 214 may in some em-
bodimentsinclude only wireless interface(s) or only wired
interface(s).

[0041] In one example, the playback device 200 and
one other playback device may be paired to play two
separate audio components of audio content. For in-
stance, playback device 200 may be configured to play
aleft channel audio component, while the other playback
device may be configured to play a right channel audio
component, thereby producing or enhancing a stereo ef-
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fect of the audio content. The paired playback devices
(also referred to as "bonded playback devices") may fur-
ther play audio content in synchrony with other playback
devices.

[0042] In another example, the playback device 200
may be sonically consolidated with one or more other
playback devices to form a single, consolidated playback
device. A consolidated playback device may be config-
ured to process and reproduce sound differently than an
unconsolidated playback device or playback devices that
are paired, because a consolidated playback device may
have additional speaker drivers through which audio con-
tentmay berendered. Forinstance, if the playback device
200is a playback device designed to render low frequen-
cy range audio content (i.e. a subwoofer), the playback
device 200 may be consolidated with a playback device
designed to render full frequency range audio content.
In such a case, the full frequency range playback device,
when consolidated with the low frequency playback de-
vice 200, may be configured to render only the mid and
high frequency components of audio content, while the
low frequency range playback device 200 renders the
low frequency component of the audio content. The con-
solidated playback device may further be paired with a
single playback device or yet another consolidated play-
back device.

[0043] By way of illustration, SONOS, Inc. presently
offers (or has offered) for sale certain playback devices
including a "PLAY: 1," "PLAY:3," "PLAY:5," "PLAYBAR,"
"CONNECT:AMP," "CONNECT," and "SUB." Any other
past, present, and/or future playback devices may addi-
tionally or alternatively be used to implement the play-
back devices of example embodiments disclosed herein.
Additionally, it is understood that a playback device is
not limited to the example illustrated in Figure 2 or to the
SONOS product offerings. For example, a playback de-
vice may include a wired or wireless headphone. In an-
other example, a playback device may include or interact
with a docking station for personal mobile media play-
back devices. In yet another example, a playback device
may be integral to another device or component such as
a television, a lighting fixture, or some other device for
indoor or outdoor use.

b. Example Playback Zone Configurations

[0044] Referring back to the media playback system
100 of Figure 1, the environment may have one or more
playback zones, each with one or more playback devices.
The media playback system 100 may be established with
one or more playback zones, after which one or more
zones may be added, orremoved to arrive at the example
configuration shown in Figure 1. Each zone may be given
a name according to a different room or space such as
an office, bathroom, master bedroom, bedroom, kitchen,
dining room, living room, and/or balcony. In one case, a
single playback zone may include multiple rooms or
spaces. In another case, a single room or space may
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include multiple playback zones.

[0045] As shown in Figure 1, the balcony, dining room,
kitchen, bathroom, office, and bedroom zones each have
one playback device, while the living room and master
bedroom zones each have multiple playback devices. In
the living room zone, playback devices 104, 106, 108,
and 110 may be configured to play audio content in syn-
chrony as individual playback devices, as one or more
bonded playback devices, as one or more consolidated
playback devices, or any combination thereof. Similarly,
in the case of the master bedroom, playback devices 122
and 124 may be configured to play audio content in syn-
chrony as individual playback devices, as a bonded play-
back device, or as a consolidated playback device.
[0046] In one example, one or more playback zones
in the environment of Figure 1 may each be playing dif-
ferent audio content. For instance, the user may be grill-
ing in the balcony zone and listening to hip hop music
being played by the playback device 102 while another
user may be preparing food in the kitchen zone and lis-
tening to classical music being played by the playback
device 114. In another example, a playback zone may
play the same audio content in synchrony with another
playback zone. For instance, the user may be in the office
zone where the playback device 118 is playing the same
rock music that is being playing by playback device 102
in the balcony zone. In such a case, playback devices
102 and 118 may be playing the rock music in synchrony
such that the user may seamlessly (or at least substan-
tially seamlessly) enjoy the audio content that is being
played out-loud while moving between different playback
zones. Synchronization among playback zones may be
achieved in a manner similar to that of synchronization
among playback devices, as described in previously ref-
erenced U.S. Patent No. 8,234,395.

[0047] As suggested above, the zone configurations
of the media playback system 100 may be dynamically
modified, and in some embodiments, the media playback
system 100 supports numerous configurations. For in-
stance, if a user physically moves one or more playback
devices to or from a zone, the media playback system
100 may be reconfigured to accommodate the change(s).
For instance, if the user physically moves the playback
device 102 from the balcony zone to the office zone, the
office zone may now include both the playback device
118 and the playback device 102. The playback device
102 may be paired or grouped with the office zone and/or
renamed if so desired via a control device such as the
control devices 126 and 128. On the other hand, if the
one or more playback devices are moved to a particular
area in the home environment that is not already a play-
back zone, a new playback zone may be created for the
particular area.

[0048] Further, different playback zones of the media
playback system 100 may be dynamically combined into
zone groups or split up into individual playback zones.
For instance, the dining room zone and the kitchen zone
114 may be combined into a zone group for a dinner party
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such that playback devices 112 and 114 may render au-
dio content in synchrony. On the other hand, the living
room zone may be split into a television zone including
playback device 104, and a listening zone including play-
back devices 106, 108, and 110, if the user wishes to
listen to music in the living room space while another
user wishes to watch television.

c. Example Control Devices

[0049] Figure 3 shows a functional block diagram of
an example control device 300 that may be configured
to be one or both of the control devices 126 and 128 of
the media playback system 100. As shown, the control
device 300 may include a processor 302, memory 304,
a network interface 306, a user interface 308, and micro-
phone(s) 310. In one example, the control device 300
may be a dedicated controller for the media playback
system 100. In another example, the control device 300
may be a network device on which media playback sys-
tem controller application software may be installed, such
as for example, an iPhone™, iPad™ or any other smart
phone, tablet or network device (e.g., a networked com-
puter such as a PC or Mac™).

[0050] The processor 302 may be configured to per-
formfunctions relevantto facilitating useraccess, control,
and configuration of the media playback system 100. The
memory 304 may be configured to store instructions ex-
ecutable by the processor 302 to perform those functions.
The memory 304 may also be configured to store the
media playback system controller application software
and other data associated with the media playback sys-
tem 100 and the user.

[0051] The microphone(s) 310 may include an audio
sensor configured to convert detected sounds into elec-
trical signals. The electrical signal may be processed by
the processor 302. In one case, if the control device 300
is a device that may also be used as a means for voice
communication or voice recording, one or more of the
microphone(s) 310 may be a microphone for facilitating
those functions. For instance, the one or more of the mi-
crophone(s) 310 may be configured to detect sound with-
in afrequency range thata humanis capable of producing
and/or a frequency range audible to humans. Other ex-
amples are also possible.

[0052] In one example, the network interface 306 may
be based on an industry standard (e.g., infrared, radio,
wired standards including IEEE 802.3, wireless stand-
ards including IEEE 802.11a, 802.11b, 802.11g,
802.11n, 802.11ac, 802.15, 4G mobile communication
standard, and so on). The network interface 306 may
provide a means for the control device 300 to communi-
cate with other devices in the media playback system
100. In one example, data and information (e.g., such as
a state variable) may be communicated between control
device 300 and other devices via the network interface
306. For instance, playback zone and zone group con-
figurations in the media playback system 100 may be
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received by the control device 300 from a playback device
or another network device, or transmitted by the control
device 300 to another playback device or network device
via the network interface 306. In some cases, the other
network device may be another control device.

[0053] Playback device control commands such as
volume control and audio playback control may also be
communicated from the control device 300 to a playback
device via the network interface 306. As suggested
above, changes to configurations of the media playback
system 100 may also be performed by a user using the
control device 300. The configuration changes may in-
clude adding/removing one or more playback devices
to/from a zone, adding/removing one or more zones
to/from a zone group, forming a bonded or consolidated
player, separating one or more playback devices from a
bonded or consolidated player, among others. Accord-
ingly, the control device 300 may sometimes be referred
to as a controller, whether the control device 300 is a
dedicated controller or a network device on which media
playback system controller application software is in-
stalled.

[0054] The userinterface 308 of the control device 300
may be configured to facilitate user access and control
of the media playback system 100, by providing a con-
troller interface such as the controller interface 400
shown in Figure 4. The controller interface 400 includes
a playback control region 410, a playback zone region
420, a playback status region 430, a playback queue
region 440, and an audio content sources region 450.
The user interface 400 as shown is just one example of
auserinterface that may be provided on a network device
such as the control device 300 of Figure 3 (and/or the
control devices 126 and 128 of Figure 1) and accessed
by users to control a media playback system such as the
media playback system 100. Other userinterfaces of var-
ying formats, styles, and interactive sequences may al-
ternatively be implemented on one or more network de-
vices to provide comparable control access to a media
playback system.

[0055] The playback control region 410 may include
selectable (e.g., by way of touch or by using a cursor)
icons to cause playback devices in a selected playback
zone or zone group to play or pause, fast forward, rewind,
skip to next, skip to previous, enter/exit shuffle mode,
enter/exit repeat mode, enter/exit cross fade mode. The
playback control region 410 may also include selectable
icons to modify equalization settings, and playback vol-
ume, among other possibilities.

[0056] The playback zone region 420 may include rep-
resentations of playback zones within the media play-
back system 100. In some embodiments, the graphical
representations of playback zones may be selectable to
bring up additional selectable icons to manage or con-
figure the playback zones in the media playback system,
such as a creation of bonded zones, creation of zone
groups, separation of zone groups, and renaming of zone
groups, among other possibilities.
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[0057] For example, as shown, a "group" icon may be
provided within each of the graphical representations of
playback zones. The "group" icon provided within a
graphical representation of a particular zone may be se-
lectable to bring up options to select one or more other
zones in the media playback system to be grouped with
the particular zone. Once grouped, playback devices in
the zones that have been grouped with the particular
zone will be configured to play audio contentin synchrony
with the playback device(s) in the particular zone. Anal-
ogously, a "group" icon may be provided within a graph-
ical representation of a zone group. In this case, the
"group" icon may be selectable to bring up options to
deselect one or more zones in the zone group to be re-
moved from the zone group. Other interactions and im-
plementations for grouping and ungrouping zones via a
user interface such as the user interface 400 are also
possible. The representations of playback zones in the
playback zone region 420 may be dynamically updated
as playback zone or zone group configurations are mod-
ified.

[0058] The playback status region 430 may include
graphical representations of audio content that is pres-
ently being played, previously played, or scheduled to
play next in the selected playback zone or zone group.
The selected playback zone or zone group may be vis-
ually distinguished on the user interface, such as within
the playback zone region 420 and/or the playback status
region 430. The graphical representations may include
track title, artist name, album name, album year, track
length, and other relevant information that may be useful
for the user to know when controlling the media playback
system via the user interface 400.

[0059] The playback queue region 440 may include
graphical representations of audio content in a playback
queue associated with the selected playback zone or
zone group. In some embodiments, each playback zone
or zone group may be associated with a playback queue
containing information corresponding to zero or more au-
dio items for playback by the playback zone or zone
group. For instance, each audio item in the playback
queue may comprise a uniform resource identifier (URI),
a uniform resource locator (URL) or some other identifier
that may be used by a playback device in the playback
zone or zone group to find and/or retrieve the audio item
from a local audio content source or a networked audio
content source, possibly for playback by the playback
device.

[0060] In one example, a playlist may be added to a
playback queue, in which case information correspond-
ing to each audio item in the playlist may be added to the
playback queue. In another example, audio items in a
playback queue may be saved as a playlist. In a further
example, a playback queue may be empty, or populated
but "not in use" when the playback zone or zone group
is playing continuously streaming audio content, such as
Internet radio that may continue to play until otherwise
stopped, rather than discrete audio items that have play-
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back durations. In an alternative embodiment, a playback
queue can include Internet radio and/or other streaming
audio content items and be "in use" when the playback
zone or zone group is playing those items. Other exam-
ples are also possible.

[0061] When playback zones or zone groups are
"grouped" or "ungrouped," playback queues associated
with the affected playback zones or zone groups may be
cleared or re-associated. For example, if a first playback
zone including a first playback queue is grouped with a
second playback zone including a second playback
queue, the established zone group may have an associ-
ated playback queue that is initially empty, that contains
audio items from the first playback queue (such as if the
second playback zone was added to the first playback
zone), that contains audio items from the second play-
back queue (such as if the first playback zone was added
to the second playback zone), or a combination of audio
items from both the first and second playback queues.
Subsequently, if the established zone group is un-
grouped, the resulting first playback zone may be re-as-
sociated with the previous first playback queue, or be
associated with a new playback queue that is empty or
contains audio items from the playback queue associated
with the established zone group before the established
zone group was ungrouped. Similarly, the resulting sec-
ond playback zone may be re-associated with the previ-
ous second playback queue, or be associated with a new
playback queue that is empty, or contains audio items
from the playback queue associated with the established
zone group before the established zone group was un-
grouped. Other examples are also possible.

[0062] Referring back to the user interface 400 of Fig-
ure 4, the graphical representations of audio content in
the playback queue region 440 may include track titles,
artist names, track lengths, and other relevant informa-
tion associated with the audio content in the playback
queue. In one example, graphical representations of au-
dio content may be selectable to bring up additional se-
lectable icons to manage and/or manipulate the playback
queue and/or audio content represented in the playback
queue. For instance, a represented audio content may
be removed from the playback queue, moved to a differ-
ent position within the playback queue, or selected to be
played immediately, or after any currently playing audio
content, among other possibilities. A playback queue as-
sociated with a playback zone or zone group may be
stored in a memory on one or more playback devices in
the playback zone or zone group, on a playback device
that is not in the playback zone or zone group, and/or
some other designated device.

[0063] The audio content sources region 450 may in-
clude graphical representations of selectable audio con-
tent sources from which audio content may be retrieved
and played by the selected playback zone or zone group.
Discussions pertaining to audio content sources may be
found in the following section.
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d. Example Audio Content Sources

[0064] As indicated previously, one or more playback
devices in a zone or zone group may be configured to
retrieve for playback audio content (e.g. according to a
corresponding URI or URL for the audio content) from a
variety of available audio content sources. In one exam-
ple, audio content may be retrieved by a playback device
directly from a corresponding audio content source (e.g.,
a line-in connection). In another example, audio content
may be provided to a playback device over a network via
one or more other playback devices or network devices.
[0065] Example audio content sources may include a
memory of one or more playback devices in a media play-
back system such as the media playback system 100 of
Figure 1, local music libraries on one or more network
devices (such as a control device, a network-enabled
personal computer, or a networked-attached storage
(NAS), for example), streaming audio services providing
audio content via the Internet (e.g., the cloud), or audio
sources connected to the media playback system via a
line-in input connection on a playback device or network
devise, among other possibilities.

[0066] In some embodiments, audio content sources
may be regularly added or removed from a media play-
back system such as the media playback system 100 of
Figure 1. In one example, an indexing of audio items may
be performed whenever one or more audio content
sources are added, removed or updated. Indexing of au-
dio items may involve scanning for identifiable audio
items in all folders/directory shared over a network ac-
cessible by playback devices in the media playback sys-
tem, and generating or updating an audio content data-
base containing metadata (e.g., title, artist, album, track
length, among others) and other associated information,
such as a URI or URL for each identifiable audio item
found. Other examples for managing and maintaining au-
dio content sources may also be possible.

[0067] The above discussions relating to playback de-
vices, control devices, playback zone configurations, and
media item sources provide only some examples of op-
erating environments within which functions and meth-
ods described below may be implemented. Other oper-
ating environments and configurations of media playback
systems, playback devices, and network devices not ex-
plicitly described herein may also be applicable and suit-
able for implementation of the functions and methods.

lll. Example Playback Device Movement Within a
Playback Environment

[0068] Asindicated above, examplesdiscussedherein
involve expanding playback of a media item from a first
playback device to a second playback device based on
changes in proximity between the first playback device
andthe second playback device. Figures 5A and 5B show
example media playback environments within which
such examples may be implemented.
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[0069] The example playback environments of Figures
5A and 5B may include portions of the example home
environment shown in and described above in connec-
tion to Figure 1. Accordingly, the media playback envi-
ronments may be associated with a media playback sys-
tem 500 thatincludes a portion of the devices of the media
playback system 100, also shown in and described above
in connection to Figure 1. For instance, playback devices
502-514 of the media playback system 500 may corre-
spond to playback devices 102-114 of the media play-
back system 100. Accordingly, playback devices
502-514 may each be similar to the playback device 200
shown in and described in connection to Figure 2.
[0070] Playback devices 502-514 may each be config-
ured to be powered from an external power source (i.e.
power outlet) via a power cord and/or a docking station
via which a docked playback device may receive power
from the external power source. In addition, one or more
of the playback devices 502-514 may include an internal
battery from which a respective playback device may be
powered. In one such case, the respective playback de-
vice may be configured to be powered from the external
power source by default, if the external power source is
available, and alternatively powered from the internal bat-
tery if the external power source is unavailable (i.e. play-
back device is unplugged or undocked). Other power
sources and configurations are also possible.

[0071] As shown in Figures 5A and 5B, playback de-
vice 502 may be a part of a zone associated with the
balcony, playback devices 504-510 may be part of a zone
associated with the living room, playback device 512 may
be part of a zone associated with the dining room, and
playback device 514 may be part of a zone associated
with the kitchen. As discussed above, each playback de-
vice may be ungrouped from one zone and added to an-
other zone or used to form a new zone. In addition, each
zone may be added to a zone group or removed from a
zone group. In Figure 5A, playback device 502 moved
from a location "A" on the balcony to a location "B" in the
living room. In Figure 5B, the playback device 502 then
moved from the location B to location "C" in the dining
room.

[0072] Figures6A, 6B, 7A, and 7B show flow diagrams
of example methods 600, 650, 700, and 750, respective-
ly, for expanding playback of a media item from a first
playback device to a second playback device based on
changes in proximity between the first playback device
and the second playback device. Methods 600, 650, 700,
and 750 present example methods that can be imple-
mented within an operating environment involving, for
example, the media playback system 100 of Figure 1,
one or more of the playback device 200 of Figure 2, and/or
the media playbacks environment 500 of Figures 5A and
5B. In one example, the methods 600, 650, 700, and 750
are each performed in whole or in part by a computing
device in communication with a media playback system.
For instance, the methods 600, 650, 700, and 750 are
performed by one or more of the playback devices
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502-514 of Figures 5A and 5B. In such cases, one or
more of the playback devices 502-514 have installed
thereon a software application that includes instructions
executable by a processor of a respective playback de-
vice to cause the respective playback device to perform
the functions of methods 600, 650, 700, and/or 750.
[0073] Methods 600, 650, 700, and 750 may each in-
clude one or more operations, functions, or actions as
illustrated by one or more of blocks 602-606, 652-656,
702-706, and 752-756, respectively. Although the re-
spective blocks are illustrated in sequential order, these
blocks may also be performed in parallel, and/or in a dif-
ferent order than those described herein. Also, the vari-
ous blocks may be combined into fewer blocks, divided
into additional blocks, and/or removed based upon the
desired implementation. In addition, for the methods 600,
650, 700, 750, and other processes and methods dis-
closed herein, the flowcharts show functionality and op-
eration of only a few possible implementations of present
embodiments. In this regard, each block may represent
amodule, a segment, or a portion of program code, which
includes one or more instructions executable by a proc-
essor for implementing specific logical functions or steps
in the process. The program code may be stored on any
type of computer readable medium, for example, such
as a storage device including a disk or hard drive.
[0074] The computer readable medium may include
non-transitory computer readable medium, for example,
such as computer-readable media that stores data for
short periods of time like register memory, processor
cache and Random Access Memory (RAM). The com-
puter readable medium may also include non-transitory
media, such as secondary or persistent long term stor-
age, like read only memory (ROM), optical or magnetic
disks, compact-disc read only memory (CD-ROM), for
example. The computer readable media may also be any
other volatile or non-volatile storage systems. The com-
puter readable medium may be considered a computer
readable storage medium, for example, or a tangible stor-
age device. In addition, for the method 600 and other
processes and methods disclosed herein, each block
may represent circuitry that is wired to perform the spe-
cific logical functions in the process.

IV. First Example Method for Playback Expansion

[0075] AsshowninFigure 6A,the method 600 involves
at block 602, identifying by a first playback device that is
part of a first zone, a second playback device within a
proximity of the first playback device; at block 604, de-
termining that the second playback device is playing a
media item as part of a second zone; and at block 606,
based on the determination, (i) joining the second zone
and (ii) beginning to play the media item in synchrony
with the second playback device. The method 600 in-
volves the first playback device expanding playback of
the media item from the second playback device to the
first playback device when the first playback device is
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placed such that the second playback device is within
the proximity of the first playback device.

a. l[dentifying a second playback device within a proximity
of the first playback device

[0076] At block 602, the method 600 involves identify-
ing by a first playback device that is part of a first zone,
a second playback device within a proximity of the first
playback device. Referring to Figure 5A for illustrative
purposes, the first playback device is the playback device
502, the first zone is the balcony zone, and the second
playback device is the playback device 504.

[0077] Asshown, the playback device 502, while a part
of the balcony zone, moves from location A on the bal-
cony to location B in the living room. In one example, the
playback device 502 may be powered from an external
power source while at location A (i.e. via a dock and/or
a power plug, among other possibilities), and may be
powered from an internal battery when the playback de-
vice 502 is removed from location A (i.e. undocked and/or
unplugged from the external power source). As such, the
playback device 502 may be powered from the internal
battery when the playback device 502 is at location B.
[0078] Atthelocation B, the playback device 502 iden-
tifies that the playback device 504 is now within a prox-
imity of playback device 504. The playback device 504
may be powered from an external power source. In one
example, the playback device 502 identifies that the play-
back device 504 is within the proximity of the playback
device 502 based on one or more proximity sensors on
the playback device 502. The one or more proximity sen-
sors may include one or more of a capacitive sensor, an
inductive sensor, a laser sensor, a magnetic sensor, an
infrared sensor, a photo-sensor, an acoustic sensor, and
a wireless signal sensor, among other possibilities.
[0079] Inone instance, a wireless signal sensor of the
playback device 502 may detect a wireless signal emitted
from a playback device with a signal strength above a
threshold value, indicating that the playback device is
within the proximity of the playback device 502. Based
on the detection, the playback device 502 may parse the
detected wireless signal to identify the playback device
504 as the source of the detected wireless signal and
accordingly, as the playback device within the proximity
of the playback device 502.

[0080] Inanotherinstance, a photo-sensor on the play-
back device 502 may detect that a playback device is
within a proximity (i.e. threshold photo-sensing range) of
the playback device 502. The playback device 502, in
response to the detection, may transmit to the detected
playback device, a request for information identifying the
detected playback device, and subsequently identify the
playback device 504 as the detected playback device
based on a received response to the request. Other ex-
amples for identifying the playback device 504 as the
playback device within the proximity of the first playback
device are also possible.
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[0081] As mentioned above, the playback device 502
moved from location A to location B. In one example,
block 602 is performed once the playback device 502
has been placed at location B. In one case, the playback
device 502 may include one or more movement sensors
(i.e. accelerometers, among other possibilities). As such,
the movement sensors of the playback device 502 may
detect a placement of the playback device 502 by detect-
ing cessation of movement following movement of the
playback device 502. The playback device 502 then per-
forms block 602 in response to detecting the placement
of the playback device 502.

b. Determining that the second playback device is playing
a media item as part of a second zone

[0082] At block 604, the method 600 involves deter-
mining that the second playback device is playing a me-
dia item as part of a second zone. Continuing with the
example above, uponidentifying the playback device 504
within the proximity of the playback device 502, the play-
back device 502 may determine that that playback device
504 is playing a media item as part of the living room
zone and is not a part of the balcony zone.

[0083] In one example, the playback device 502 may
determine that the playback device 504 is playing the
media item as part of the living room zone by transmitting
to the playback device 504, a request for information as-
sociated with the playback device 504, and subsequently
receive information from the playback device 504 indi-
cating that the playback device 504 is playing the media
item and is a part of the living room zone.

[0084] In another example, the playback device 502
may determine that the playback device 504 is playing
the media item as part of the living room zone by trans-
mitting to one or more playback devices in the media
playback system 500 (including or excluding the play-
back device 504), a request for information associated
with the playback device 504, and subsequently receive
information from the one or more playback devices in the
media playback system 500, information indicating that
the playback device 504 is playing the media item as part
of the living room zone.

[0085] In yet another example, the playback device
502 determines that the playback device 504 is playing
the mediaitem as partofthe livingroom zone by retrieving
a locally stored state variable associated with the play-
back device 504. For instance, the playback device 502
(and one or more other playback devices in the media
playback system 500) may maintain state variables as-
sociated with itself and other playback devices in the me-
dia playback system 500. A state variable is updated for
a corresponding playback device periodically and/or
when a configuration and/or status of the corresponding
playback device changes. For instance, a state variable
corresponding to the playback device 504 may be updat-
ed when the playback device 504 began playing the me-
dia item as part of the living room zone. As such, the
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playback device 502 retrieves the locally stored state var-
iable that is associated with the playback device 504 to
determine that the playback device 504 is playing the
media item as part of the living room.

c. Based on the determination, (i) joining the second zone
and (ii) beginning to play the media item in synchrony
with the second playback device

[0086] At block 606, the method 600 involves based
on the determination, (i) joining the second zone and (ii)
beginning to play the media item in synchrony with the
second playback device. Continuing with the example
above, the playback device 502 joins the living room zone
and begin playing the media item in synchrony with the
playback device 504. In other words, the playback device
502 joins the living room zone, and accordingly begin
playing the media item as part of the living room zone,
which involves playing the media item in synchrony with
the playback device 504. As indicated above, U.S. Patent
No. 8,234,395 entitled, "System and method for synchro-
nizing operations among a plurality of independently
clocked digital data processing devices," provides in
more detail some examples for audio playback synchro-
nization among playback devices.

[0087] In one example, the playback device 502 may
begin playing the media item in synchrony with the play-
back device 504 at a volume level that the playback de-
vice 502 was previously playing media content. In anoth-
er example, the playback device 502 may begin playing
the media item in synchrony with the playback device
504 at a particular volume level determined based on a
playback volume level of the playback device 504. In one
case, if the playback device 502 is a same type of play-
back device as the playback device 504 (i.e. same mod-
el), the particular volume level may be the same as the
volume level of the playback device 504. In another case,
ifthe playback device 502 has a lower audio output power
(i.e. lower wattage amplifier, among other possibilities),
the particular volume level may be higher than the volume
level of the playback device 504 in order to properly
match the playback volume output of the playback device
504. Analogously, if the playback device 502 has a higher
audio output power (i.e. higher wattage amplifier, among
other possibilities), the particular volume level may be
lower than the volume level of the playback device 504.
Other cases are also possible.

[0088] In a further example, the playback device 502,
when beginning to play the media item in synchrony with
the playback device 504, may gradually increase a play-
back volume of the media item from a first playback vol-
ume to asecond playback volume over a duration of time.
In this example, the first playback volume may be a vol-
ume level of zero, and the second playback volume may
be the particular playback volume determined based on
the playback volume of the playback device 504, as dis-
cussed above. Examples of the duration of time may be
anywhere between 3 to 15 seconds. In one case, the



21 EP 3 641 346 B1 22

volume increase from the first playback volume to the
second playback volume may be performed at a prede-
termined rate, such as 2 volume units per second. In this
case, the duration of time may vary based on a difference
between the first playback volume and the second play-
back volume. Other examples are also possible.

[0089] Once the playback device 502 has joined the
living room zone and begun playing the media item in
synchrony with the playback device 504, the playback
device 502 may provide an indication to any users or
listeners in the playback environment that the playback
device 502 is joining or has joined the living room zone.
The indication may include one or more of a playback of
an audio signal, a flashing of a light source on the play-
back device 502, and a vibration of the playback device
502, among other possibilities.

[0090] ReferringtoFigure 5B, the playback device 502,
after being placed at location B in the living room zone,
may be subsequently moved to location C in the dining
room zone. In one example, if the playback device 502
has already joined the living room zone and/or is already
playing the media item in synchrony with the playback
device 504 when the playback device 502 is subsequent-
ly moved to location C, the playback device 502 may
again perform the method 600 of Figure 6A. In this case,
however, playback device 512 may be the second play-
back device of method 600, and the dining room zone
may be the second zone of method 600.

[0091] In another example, the playback device 502
may be subsequently moved from location B before the
playback device 502 has completed a process of joining
the living room zone and/or beginning to play the media
item in synchrony with the playback device 504. This may
be the case when a user who is moving the playback
device 502 from the balcony to the dining room, on the
way to the dining room, temporarily places the playback
device 502 in the living room near the playback device
504 before eventually moving the playback device 502
to the dining room. The user may perhaps be dropping
off an item from the balcony in the living room and/or
picking up an item in the living room to also bring to the
dining room when the playback device 502 is temporarily
placed at location B. Whichever the case, the temporary
placement of the playback device 502 in the living room
near the playback device 504 may accordingly cause the
playback device 502 to begin to perform method 600.
[0092] In this example, the playback device 502, while
in the process of joining the living room zone and/or be-
ginning to play the media item in synchrony with the play-
back device 504, may detect movement of the playback
device 502 (i.e. via the one or more movement sensors),
and responsively abort joining the second zone and
cease beginning to play the media item in synchrony with
the playback device 504. In one case, the process of
joining the living room zone and beginning to play the
media item in synchrony with the playback device 504
may include the increasing of the playback volume of the
media item by the playback device 502 to the particular
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playback volume determined based on the playback vol-
ume of the playback device 504, as discussed above.
Other examples are also possible.

V. Second Example Method for Playback Expansion

[0093] AsshowninFigure6B,the method 650 involves
at block 652, determining by a first playback device play-
ing a media item as part of a first zone, that a second
playback device has entered a proximity of the first play-
back device; at block 654, determining that the second
playback device is a part of a second zone; and at block
656, responsively transmitting a command to cause the
second playback device to (i) join the first zone and (ii)
begin to play the media item in synchrony with the first
playback device. The method 650 involves the first play-
back device expanding playback of the media item from
the first playback device to the second playback device
when the second playback device is placed within the
proximity of the first playback device.

a. Determining that a second playback device has en-
tered within a proximity of the first playback device

[0094] At block 652, the method 650 involves deter-
mining by a first playback device playing a media item
as part of afirst zone, that a second playback device has
entered a proximity of the first playback device. Referring
to Figure 5A for illustrative purposes, the first playback
device may be the playback device 504, the first zone
may be a living room zone, and the second playback
device may be the playback device 502.

[0095] As shown, the playback device 504 may be
playing a media item as part of the living room zone,
when the playback device 502 moved to location B, within
a proximity of the playback device 504. In one example,
the playback device 504 may be powered from an exter-
nal power source while the playback device 502 may be
powered from an internal battery.

[0096] With playback device 502 now at location B, the
playback device 504 may determine that the playback
device 502 has entered within the proximity of playback
device 504. In one example, the playback device 504
may determine that the playback device 502 has entered
within the proximity of the playback device 504 based on
one or more proximity sensors on the playback device
504. The one or more proximity sensors may include one
or more of a capacitive sensor, an inductive sensor, a
laser sensor, a magnetic sensor, an infrared sensor, a
photo-sensor, an acoustic sensor, and a wireless signal
sensor, among other possibilities.

[0097] In one instance, a wireless signal sensor of the
playback device 504 may detect a wireless signal emitted
from a playback device with a signal strength that is now
above a threshold value, indicating that the playback de-
vice has now entered within the proximity of the playback
device 504. Based on the detection, the playback device
504 may parse the detected wireless signal to identify
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the playback device 502 as the source of the detected
wireless signal and accordingly, as the playback device
within the proximity of the playback device 504.

[0098] Inanotherinstance, a photo-sensoron the play-
back device 504 may detect that a playback device has
entered within a proximity (i.e. photo-sensing range) of
the playback device 504. The playback device 504, in
response to the detection, may transmit to the detected
playback device, a request for information identifying the
detected playback device, and subsequently identify the
playback device 502 as the detected playback device
based on a received response to the request. Other ex-
amples for identifying the playback device 502 as the
playback device that has entered within the proximity of
the first playback device are also possible.

b. Determining that the second playback device is a part
of a second zone

[0099] At block 654, the method 650 involves deter-
mining that the second playback device is a part of a
second zone. Continuing with the example above, upon
determining that the playback device 502 has entered
within the proximity of the playback device 504, the play-
back device 504 may determine that that playback device
502 is a part of the balcony zone and not a part of the
living room zone.

[0100] In one example, the playback device 504 may
determine that the playback device 502 is a part of the
balcony zone by transmitting to the playback device 502
a request for information associated with the playback
device 502, and subsequently receive information from
the playback device 502 indicating that the playback de-
vice 502 is a part of the balcony zone.

[0101] In another example, the playback device 504
may determine that the playback device 502 is a part of
the balcony zone by transmitting to one or more playback
devices in the media playback system 500 (including or
excluding the playback device 502), a request for infor-
mation associated with the playback device 502, and
subsequently receive information from the one or more
playback devices in the media playback system 500, in-
formation indicating that the playback device 502 is a
part of the balcony zone.

[0102] In yet another example, the playback device
504 may determine that the playback device 502 is a part
of the balcony zone by retrieving a locally stored state
variable associated with the playback device 502. For
instance, the playback device 504 (and one or more other
playback devices in the media playback system 500) may
maintain state variables associated with itself and other
playback devices in the media playback system 500. A
state variable may have been updated for a correspond-
ing playback device periodically and/or when a configu-
ration and/or status of the corresponding playback device
changes. Forinstance, a state variable corresponding to
the playback device 502 may be updated when the play-
back device 502 became a part of the balcony zone. As
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such, the playback device 504 may retrieve the locally
stored state variable that is associated with the playback
device 502 to determine that the playback device 502 is
a part of the balcony. Other examples are also possible.
[0103] AsshowninFigure 5A, the playback device 502
moved from location A to location B, within the proximity
of the playback device 504. In one example, block 654
may be performed by the playback device 504 once the
playback device 504 determines that the playback device
502 has entered within the proximity of the playback de-
vice 504. In another example, the playback device 504
may determine that the playback device 502 has been
placed, and is not actively in transition, before performing
block 654.

[0104] In one case, the playback device 504 may de-
termine using the one or more proximity sensors on the
playback device 504, whether the playback device 502
is still in transition. For instance, if the one or more prox-
imity sensors detect a substantially consistent presence
of the playback device 502 within the proximity of the
playback device 504, the playback device 504 may de-
termine that the playback device 502 has been placed
and proceed to perform block 654. In another instance,
ifthe one or more proximity sensors detect a substantially
varying presence of the playback device 502 within the
proximity of the playback device 504, the playback device
504 may determine that the playback device 502 has not
been placed and may not proceed to perform block 654.
[0105] In another case, the playback device 504, prior
to performing block 654, may transmit to the playback
device 502 a request for information indicating whether
the playback device 502 has been placed. The playback
device 504 may then determine whether to proceed to
perform block 654 based on a response from the play-
back device 502 indicating whether the playback device
502 has been placed. As indicated previously, the play-
back device 502 may include one or more movement
sensors (i.e. accelerometers, among other possibilities)
to determine whether the playback device 502 has been
placed. Other examples are also possible.

c. Responsively, transmitting a command to cause the
second playback device to (i) join the first zone and (ii)
begin to play the media item in synchrony with the first
playback device

[0106] At block 656, the method 650 involves respon-
sively, transmitting a command to cause the second play-
back device to (i) join the first zone and (ii) begin to play
the media item in synchrony with the first playback de-
vice. Continuing with the example above, the playback
device 504 may transmit to the playback device 502, a
command to cause the playback device 502 to join the
living room zone and begin to play the media item in
synchrony with the playback device 504. In one case,
causing the playback device 502 to join the living room
zone may accordingly cause the playback device 502 to
begin playing the media item as part of the living room
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zone, which involves playing the media item in synchrony
with the playback device 504. As indicated above, U.S.
Patent No. 8,234,395 entitled, "System and method for
synchronizing operations among a plurality of independ-
ently clocked digital data processing devices," provides
in more detail some examples for audio playback syn-
chronization among playback devices.

[0107] Inone example, if the playback device 504 pro-
ceeded to block 654 from block 652 without determining
whether the playback device 502 has been placed, the
playback device 504 may determine whether the play-
back device 502 has been placed prior to performing
block 656.

[0108] Inone example, a playback volume of the play-
back device 502 when the playback device 502 begins
to play the media content in synchrony with the playback
device 504 may be determined by the playback device
502.Inanother example, the playback volume of the play-
back device 502 when the playback device begins to play
the media content in synchrony with the playback device
504 may be according to the command transmitted from
the playback device 504 to the playback device 502 to
cause the playback device 502 to join the living room
zone and play the media item in synchrony with the play-
back device 504.

[0109] Inone case, the command may cause the play-
back device 502 to begin playing the media item in syn-
chrony with the playback device 504 at a volume level
that the playback device 502 was previously playing me-
dia content. In another case, the command may cause
the playback device 502 to begin playing the media item
in synchrony with the playback device 504 at a particular
volume level determined based on a playback volume
level of the playback device 504. In one instance, if the
playback device 502 is a same type of playback device
as the playback device 504 (i.e. same model), the par-
ticular volume level may be the same as the volume level
of the playback device 504. In another instance, if the
playback device 502 has a lower audio output power (i.e.
lower wattage amplifier, among other possibilities), the
particular volume level may be higher than the volume
level of the playback device 504 to properly match the
playback volume output of the playback device 504. Anal-
ogously, if the playback device 502 has a higher audio
output power (i.e. higher wattage amplifier, among other
possibilities), the particular volume level may be lower
than the volume level of the playback device 504. Other
examples are also possible.

[0110] In a further case, the command may cause the
playback device 502, when beginning to play the media
item in synchrony with the playback device 504, to grad-
ually increase a playback volume of the media item from
a first playback volume to a second playback volume
over a duration of time. In this example, the first playback
volume may be a volume level of zero, and the second
playback volume may be the particular playback volume
determined based on the playback volume of the play-
back device 504, as discussed above. Examples of the
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duration of time may be anywhere between 3 to 15 sec-
onds. In one instance, the volume increase from the first
playback volume to the second playback volume may be
performed at a predetermined rate, such as 2 volume
units per second. In this instance, the duration of time
may vary based on the difference between the first play-
back volume and the second playback volume. Other
examples are also possible.

[0111] In one example, the command from the play-
back device 504 to cause the playback device 502 to join
the living room zone and begin to play the media item in
synchrony with the playback device 504 may further in-
clude a command to cause the playback device 502 to
provide an indication to any users or listeners in the play-
back environment that the playback device 502 is joining
the living room zone. The indication may include one or
more of a playback of an audio signal, a flashing of a light
source on the playback device 502, and a vibration of
the playback device 502, among other possibilities.
[0112] Referringto Figure 5B, the playback device 502,
after entering within the proximity of the playback device
504 and/or being placed at location B, in the living room
zone, may be subsequently moved to location C in the
dining room zone. In one example, the playback device
502 may be subsequently moved from the location B be-
fore the playback device 502 has completed a process
of joining the living room zone and/or beginning to play
the media item in synchrony with the playback device
504. This may be the case when a user, who is moving
the playback device 502 from the balcony to the dining
room, on the way to the dining room, temporarily places
the playback device 502 in the living room near the play-
back device 504 before eventually moving the playback
device 502 to the dining room. The user may perhaps be
dropping off an item from the balcony in the living room
and/or picking up an item in the living room to also bring
to the dining room when the playback device 502 is tem-
porarily placed at location B. Whichever the case, the
temporary placement of the playback device 502 in the
living room near the playback device 504 may accord-
ingly cause the playback device 504 to begin performing
the method 650.

[0113] In one example, if the playback device 504 de-
termines within a predetermined duration of time after
transmitting the command to the playback device 502,
that the playback device 502 is moving, the playback
device 504 may transmit to the playback device 502, a
command to cause the playback device 502 to abort join-
ing the living room zone and cease beginning to play the
media item.

[0114] The predetermined duration of time may be de-
termined based on an expected duration of time between
when the playback device 504 transmits the command
to cause the playback device 502 to join the living room
zone and begin playing the media item in synchrony with
the playback device 504 and when the playback device
502 completes joining the living room zone and beginning
playback of the media item in synchrony with the play-



27 EP 3 641 346 B1 28

back device 504. In one case, the predetermined duration
of time may include the duration of time for the playback
volume of the media item by the playback device 502 to
increase to the particular playback volume determined
based on the playback volume of the playback device
504, as discussed above. Other examples are also pos-
sible.

[0115] In another example, the command transmitted
from the playback device 504 to the playback device 502
to cause the playback device 502 to join the living room
zone and begin playing the media item in synchrony with
the playback device 504 may further include a command
to cause the playback device 502 to transmit a confirma-
tion message upon completion of joining the living room
zone and beginning to play the media item in synchrony
with the playback device 504. In this example, if the play-
back device 504 determines, prior to receiving the con-
firmation message from the playback device 502, that
the playback device 502 is moving, the playback device
504 may transmit to the playback device 502, a command
to cause the playback device 502 to abort joining the
living room zone and cease beginning to play the media.
[0116] In one case, the playback device 504 may de-
termine that the playback device 502 is moving if the one
or more proximity sensors on the playback device 504
detect a substantially varying presence of the playback
device 502 within the proximity of the playback device
504. In another case, the playback device 504 may de-
termine that the playback device 502 is moving if the
playback device 504 receives from the playback device
502, information indicating that the playback device 502
is moving. Other examples are also possible.

VL. Third Example Method for Playback Expansion

[0117] AsshowninFigure 7A, the method 700 involves
atblock 702, identifying by a first playback device playing
a media item as part of a first zone, a second playback
device within a proximity of the first playback device; at
block 704, determining that the second playback device
is a part of a second zone; and at block 706, responsively
transmitting a command to cause the second playback
device to (i) join the first zone and (ii) play the media item
in synchrony with the first playback device. The method
700 involves the first playback device expanding play-
back of the media item from the first playback device to
the second playback device when the first playback de-
vice is placed such that the second playback device is
within the proximity of the first playback device.

a. ldentifying a second playback device within a proximity
of the first playback device

[0118] Atblock 702, the method 700 involves identify-
ing by a first playback device playing a media item as
part of a first zone, a second playback device within a
proximity of the first playback device. Referring to Figure
5A for illustrative purposes, the first playback device may
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be the playback device 502, the first zone may be a bal-
cony zone, and the second playback device may be the
playback device 504.

[0119] As shown, the playback device 502, while play-
ing the media item as a part of the balcony zone, may
move from location A on the balcony to location B in the
living room. In one example, the playback device 502
may be powered from an external power source while at
location A (i.e. via a dock and/or a power plug, among
other possibilities), and may be powered from an internal
battery when the playback device 502 is removed from
location A (i.e. undocked and/or unplugged from the ex-
ternal power source). As such, the playback device 502
may be powered from the internal battery when the play-
back device 502 is at the location 502.

[0120] At the location B, the playback device 502 may
identify that the playback device 504 is now within a prox-
imity of playback device 502. The playback device 504
may be powered from an external power source. In one
example, the playback device 502 may identify that the
playback device 504 is within the proximity of the play-
back device 502 based on one or more proximity sensors
on the playback device 502. The one or more proximity
sensors may include one or more of a capacitive sensor,
an inductive sensor, a laser sensor, a magnetic sensor,
an infrared sensor, a photo-sensor, an acoustic sensor,
and a wireless signal sensor, among other possibilities.
[0121] In one instance, a wireless signal sensor of the
playback device 502 may detect a wireless signal emitted
from a playback device with a signal strength above a
threshold value, indicating that the playback device is
within the proximity of the playback device 502. Based
on the detection, the playback device 502 may parse the
detected wireless signal to identify the playback device
504 as the source of the detected wireless signal and
accordingly, as the playback device within the proximity
of the playback device 502.

[0122] Inanotherinstance, a photo-sensor on the play-
back device 502 may detect that a playback device is
within a proximity (i.e. photo-sensing range) of the play-
back device 502. The playback device 502, in response
to the detection, may transmit to the detected playback
device, a request for information identifying the detected
playback device, and subsequently identify the playback
device 504 as the detected playback device based on a
received response to the request. Other examples for
identifying the playback device 504 as the playback de-
vice within the proximity of the first playback device are
also possible.

[0123] As mentioned above, the playback device 502
moved from location A to location B. In one example,
block 702 is performed once the playback device 502
has been placed at location B. In one case, the playback
device 502 may include one or more movement sensors
(i.e. accelerometers, among other possibilities). As such,
the movement sensors of the playback device 502 may
detect a placement of the playback device 502 by detect-
ing cessation of movement following movement of the
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playback device 502. The playback device 502 then per-
forms block 702 in response to detecting the placement
of the playback device 502.

b. Determining that the second playback device is a part
of a second zone

[0124] At block 704, the method 700 involves deter-
mining that the second playback device is a part of a
second zone. Continuing with the example above, upon
identifying the playback device 504 within the proximity
of the playback device 504, the playback device 502 may
determine that that playback device 504 is a part of the
living room zone and not a part of the balcony zone.
[0125] In one example, the playback device 502 may
determine that the playback device 504 is a part of the
living room zone by transmitting to the playback device
504 a request for information associated with the play-
back device 504, and subsequently receive information
from the playback device 504 indicating that the playback
device 504 is a part of the living room zone.

[0126] In another example, the playback device 502
may determine that the playback device 504 is a part of
the living room zone by transmitting to one or more play-
back devices in the media playback system 500 (includ-
ing or excluding the playback device 502), a request for
information associated with the playback device 504, and
subsequently receive information from the one or more
playback devices in the media playback system 500, in-
formation indicating that the playback device 504 is a
part of the living room zone.

[0127] In yet another example, the playback device
502 may determine that the playback device 504 is a part
of the living room zone by retrieving a locally stored state
variable associated with the playback device 504. For
instance, the playback device 502 (and one or more other
playback devices in the media playback system 500) may
maintain state variables associated with itself and other
playback devices in the media playback system 500. A
state variable may be updated for a corresponding play-
back device periodically and/or when a configuration
and/or status of the corresponding playback device
changes. For instance, a state variable corresponding to
the playback device 504 may have been updated when
the playback device 504 became a part of the living room
zone. As such, the playback device 502 may retrieve the
locally stored state variable that is associated with the
playback device 504 to determine that the playback de-
vice 504 is a part of the living room. Other examples are
also possible.

c. Responsively, transmitting a command to cause the
second playback device to (i) join the first zone and (ii)
play the media item in synchrony with the first playback
device

[0128] At block 706, the method 700 involves respon-
sively, transmitting a command to cause the second play-
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back device to (i) join the first zone and (ii) play the media
item in synchrony with the first playback device. Contin-
uing with the example above, the playback device 502
may transmit to the playback device 504, a command to
cause the playback device 502 to join the balcony zone
and begin to play the media item in synchrony with the
playback device 502. In one case, causing the playback
device 504 to join the balcony zone may accordingly
cause the playback device 504 to begin playing the media
item as part of the balcony zone, which involves playing
the media item in synchrony with the playback device
502. As indicated above, U.S. Patent No. 8,234,395 en-
titled, "System and method for synchronizing operations
among a plurality of independently clocked digital data
processing devices," provides in more detail some ex-
amples for audio playback synchronization among play-
back devices.

[0129] Inone example, a playback volume of the play-
back device 504 when the playback device 504 begins
to play the media content in synchrony with the playback
device 502 may be determined by the playback device
504.Inanotherexample, the playback volume ofthe play-
back device 504 when the playback device begins to play
the media content in synchrony with the playback device
502 may be according to the command transmitted from
the playback device 502 to the playback device 504 to
cause the playback device 504 to join the balcony zone
and play the media item in synchrony with the playback
device 502.

[0130] Inone case, the command may cause the play-
back device 504 to begin playing the media item in syn-
chrony with the playback device 502 at a volume level
that the playback device 504 was previously playing me-
dia content. In another case, the command may cause
the playback device 504 to begin playing the media item
in synchrony with the playback device 502 at a particular
volume level determined based on a playback volume
level of the playback device 502. In one instance, if the
playback device 504 is a same type of playback device
as the playback device 502 (i.e. same model), the par-
ticular volume level may be the same as the volume level
of the playback device 502. In another instance, if the
playback device 504 has a lower audio output power (i.e.
lower wattage amplifier, among other possibilities), the
particular volume level may be higher than the volume
level of the playback device 502 to properly match the
volume output of the playback device 502. analogously,
if the playback device 504 has a higher audio output pow-
er (i.e. higher wattage amplifier, among other possibili-
ties), the particular volume level may be lower than the
volume level of the playback device 502. Other examples
are also possible.

[0131] In a further case, the command may cause the
playback device 504, when beginning to play the media
item in synchrony with the playback device 502, to grad-
ually increase a playback volume of the media item from
a first playback volume to a second playback volume
over a duration of time. In this example, the first playback
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volume may be a volume level of zero, and the second
playback volume may be the particular playback volume
determined based on the playback volume of the play-
back device 502, as discussed above. Examples of the
duration of time may be anywhere between 3 to 15 sec-
onds. In one instance, the volume increase from the first
playback volume to the second playback volume may be
performed at a predetermined rate, such as 2 volume
units per second. In this instance, the duration of time
may vary based on the difference between the first play-
back volume and the second playback volume. Other
examples are also possible.

[0132] In one example, the command from the play-
back device 502 to cause the playback device 504 to join
the balcony zone and begin to play the media item in
synchrony with the playback device 502 may further in-
clude a command to cause the playback device 504 to
provide an indication to any users or listeners in the play-
back environment that the playback device 504 is joining
the balcony zone. The indication may include one or more
of a playback of an audio signal, a flashing of a light
source on the playback device 504, and a vibration of
the playback device 504, among other possibilities.
[0133] ReferringtoFigure 5B, the playback device 502,
after being placed at location B in the living room zone
such that the playback device 504 is within the proximity
of the playback device 502, may be subsequently moved
to location C in the dining room zone. In one example,
the playback device 502 may be subsequently moved
from the location B before the playback device 504 has
completed a process of joining the balcony zone and/or
beginning to play the media item in synchrony with the
playback device 502. This may be the case when a user
who is moving the playback device 502 from the balcony
to the dining room, on the way to the dining room, tem-
porarily places the playback device 502 in the living room
near the playback device 504 before eventually moving
the playback device 502 to the dining room. The user
may perhaps be dropping off an item from the balcony
in the living room and/or picking up an item in the living
room to also bring to the dining room when the playback
device 502 is temporarily placed at location B. Whichever
the case, the temporary placement of the playback de-
vice 502 in the living room near the playback device 504
may accordingly cause the playback device 502 to begin
performing the method 700.

[0134] In one example, if the playback device 502 de-
tects movement of the playback device 502 (i.e. via the
one or more movement sensors) within a predetermined
duration of time after transmitting the command cause
the playback device 504 to join the balcony zone and
begin playing the media item in synchrony with the play-
back device 502, the playback device 502 may transmit
to the playback device 504, a command to cause the
playback device 504 to abort joining the balcony zone
and cease beginning to play the media item.

[0135] The predetermined duration of time may be de-
termined based on an expected duration of time between
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when the playback device 502 transmits the command
to cause the playback device 504 to join the balcony zone
and begin playing the media item in synchrony with the
playback device 502 and when the playback device 504
completes joining the balcony zone and beginning play-
back the media item in synchrony with the playback de-
vice 502. In one case, the predetermined duration of time
may include the duration of time for the playback volume
of the media item by the playback device 504 to increase
to the particular playback volume determined based on
the playback volume of the playback device 502, as dis-
cussed above. Other examples are also possible.
[0136] In another example, the command transmitted
from the playback device 502 to the playback device 504
to cause the playback device 504 to join the balcony zone
and begin playing the media item in synchrony with the
playback device 502 may further include a command to
cause the playback device 504 to transmit a confirmation
message upon completion of joining the balcony zone
and beginning to play the media item in synchrony with
the playback device 502. In this example, if the playback
device 502 detects movement of the playback device 502
prior to receiving the confirmation message fromthe play-
back device 504, the playback device 502 may transmit
to the playback device 504, a command to cause the
playback device 504 to abort joining the living room zone
and cease beginning to play the media. Other examples
are also possible.

VII. Fourth Example Method for Playback Expansion

[0137] AsshowninFigure 7B, the method 750 involves
at block 752, determining by a first playback device that
is a part of a first zone, that a second playback device
has entered within a proximity of the first playback device;
at block 754, determining that the second playback de-
vice is playing a media item as part of a second zone;
and at block 756, based on the determination, (i) joining
the second zone and (ii) beginning to play the media item
in synchrony with the second playback device. The meth-
od 750 involves the first playback device expanding play-
back of the media item from the second playback device
to the first playback device when the second playback
device is placed within the proximity of the first playback
device.

a. Determining that a second playback device has en-
tered within a proximity of the first playback device

[0138] At block 752, the method 750 involves deter-
mining by a first playback device that is a part of a first
zone, that a second playback device has entered within
a proximity of the first playback device. Referring to Fig-
ure 5A for illustrative purposes, the first playback device
may be the playback device 504, the first zone may be
a living room zone, and the second playback device may
be the playback device 502.

[0139] As shown, the playback device 504 may be a
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part of the living room zone, when the playback device
502 moved to location B, within a proximity of the play-
back device 504. In one example, the playback device
504 may be powered from an external power source while
the playback device 502 may be powered from an internal
battery.

[0140] With playback device 502 now atlocation B, the
playback device 504 may determine that the playback
device 502 has entered within the proximity of playback
device 504. In one example, the playback device 504
may determine that the playback device 502 has entered
within the proximity of the playback device 504 based on
one or more proximity sensors on the playback device
504. The one or more proximity sensors may include one
or more of a capacitive sensor, an inductive sensor, a
laser sensor, a magnetic sensor, an infrared sensor, a
photo-sensor, an acoustic sensor, and a wireless signal
sensor, among other possibilities.

[0141] Inoneinstance, a wireless signal sensor of the
playback device 504 may detect a wireless signal emitted
from a playback device with a signal strength that is now
above a threshold value, indicating that the playback de-
vice has now entered within the proximity of the playback
device 504. Based on the detection, the playback device
504 may parse the detected wireless signal to identify
the playback device 502 as the source of the detected
wireless signal and accordingly, as the playback device
within the proximity of the playback device 504.

[0142] Inanotherinstance, a photo-sensoron the play-
back device 504 may detect that a playback device has
entered within a proximity (i.e. photo-sensing range) of
the playback device 504. The playback device 504, in
response to the detection, may transmit to the detected
playback device, a request for information identifying the
detected playback device, and subsequently identify the
playback device 502 as the detected playback device
based on a received response to the request. Other ex-
amples for identifying the playback device 502 as the
playback device that has entered within the proximity of
the first playback device are also possible.

b. Determining that the second playback device is playing
a media item as part of a second zone

[0143] At block 754, the method 750 involves deter-
mining that the second playback device is playing a me-
dia item as part of a second zone. Continuing with the
example above, upon determining that the playback de-
vice 502 has entered within the proximity of the playback
device 504, the playback device 504 may determine that
that playback device 502 is playing a media item as a
part of the balcony zone and is not a part of the living
room zone.

[0144] In one example, the playback device 504 may
determine that the playback device 502 is playing the
media item as part of the balcony zone by transmitting
to the playback device 502 a request for information as-
sociated with the playback device 502, and subsequently
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receive information from the playback device 502 indi-
cating that the playback device 502 is playing the media
item and is a part of the balcony zone.

[0145] In another example, the playback device 504
may determine that the playback device 502 is playing
the media item as part of the balcony zone by transmitting
to one or more playback devices in the media playback
system 500 (including or excluding the playback device
504), a request for information associated with the play-
back device 502, and subsequently receive information
from the one or more playback devices in the media play-
back system 500, information indicating that the playback
device 502 is playing the mediaitem as part of the balcony
zone.

[0146] In yet another example, the playback device
502 may determine that the playback device 502 is play-
ing the media item as part of the balcony zone by retriev-
ing a locally stored state variable associated with the
playback device 502. For instance, the playback device
504 (and one or more other playback devices in the media
playback system 500) may maintain state variables as-
sociated with itself and other playback devices in the me-
dia playback system 500. A state variable may be updat-
ed for a corresponding playback device periodically
and/or when a configuration and/or status of the corre-
sponding playback device changes. For instance, a state
variable corresponding to the playback device 502 may
be updated when the playback device 502 began playing
the media item as part of the balcony zone. As such, the
playback device 504 may retrieve the locally stored state
variable that is associated with the playback device 502
to determine that the playback device 502 is playing the
media item as part of the balcony zone. Other examples
are also possible.

[0147] AsshowninFigure 5A, the playback device 502
moved from location A to location B, within the proximity
of the playback device 504. In one example, block 754
may be performed by the playback device 504 once the
playback device 504 determines thatthe playback device
502 has entered within the proximity of the playback de-
vice 504. In another example, the playback device 504
may determine that the playback device 502 has been
placed, and is not actively in transition, before performing
block 754.

[0148] In one case, the playback device 504 may de-
termine using the one or more proximity sensors on the
playback device 504, whether the playback device 502
is still in transition. For instance, if the one or more prox-
imity sensors detect a substantially consistent presence
of the playback device 502 within the proximity of the
playback device 504, the playback device 504 may de-
termine that the playback device 502 has been placed
and proceed to perform block 754. In another instance,
ifthe one or more proximity sensors detect a substantially
varying presence of the playback device 502 within the
proximity of the playback device 504, the playback device
504 may determine that the playback device 502 has not
been placed and may not proceed to perform block 754.
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[0149] In another case, the playback device 504, prior
to performing block 754, may transmit to the playback
device 502 a request for information indicating whether
the playback device 502 has been placed. The playback
device 504 may then determine whether to proceed to
perform block 754 based on a response from the play-
back device 502 indicating whether the playback device
502 has been placed. As indicated previously, the play-
back device 502 may include one or more movement
sensors (i.e. accelerometers, among other possibilities)
to determine whether the playback device 502 has been
placed. Other examples are also possible.

c.Based on the determination, (i) joining the second zone
and (ii) begin to play the media item in synchrony with
the second playback device

[0150] At block 756, the method 750 involves based
on a determination, (i) join the second zone and (ii) begin
to play the media item in synchrony with the second play-
back device. Continuing with the example above, the
playback device 504 may join the balcony zone and begin
playing the media item in synchrony with the playback
device 502. In other words, the playback device 504 may
join the balcony zone, and accordingly begin playing the
media item as part of the balcony zone, which involves
playing the media item in synchrony with the playback
device 502. As indicated above, U.S. Patent No.
8,234,395 entitled, "System and method for synchroniz-
ing operations among a plurality of independently
clocked digital data processing devices," which is hereby
incorporated by reference, provides in more detail some
examples for audio playback synchronization among
playback devices.

[0151] Inone example, if the playback device 504 pro-
ceeded to block 754 from block 752 without determining
whether the playback device 502 has been placed, the
playback device 504 may determine whether the play-
back device 502 has been placed prior to performing
block 756.

[0152] In one example, the playback device 504 may
begin playing the media item in synchrony with the play-
back device 502 at a volume level that the playback de-
vice 504 was previously playing media content. In anoth-
er example, the playback device 504 may begin playing
the media item in synchrony with the playback device
502 at a particular volume level determined based on a
playback volume level of the playback device 502. In one
case, if the playback device 504 is a same type of play-
back device as the playback device 502 (i.e. same mod-
el), the particular volume level may be the same as the
volume level of the playback device 502. In another case,
if the playback device 504 has a lower audio output power
(i.e. lower wattage amplifier, among other possibilities),
the particular volume level may be higher than the volume
level of the playback device 502 to properly match the
volume output of the playback device 502. Analogously,
if the playback device 504 has a higher audio output pow-
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er (i.e. higher wattage amplifier, among other possibili-
ties), the particular volume level may be lower than the
volume level of the playback device 502. Other cases
are also possible.

[0153] In a further example, the playback device 504,
when beginning to play the media item in synchrony with
the playback device 502, may gradually increase a play-
back volume of the media item from a first playback vol-
ume to asecond playback volume over a duration of time.
In this example, the first playback volume may be a vol-
ume level of zero, and the second playback volume may
be the particular playback volume determined based on
the playback volume of the playback device 502, as dis-
cussed above. Examples of the duration of time may be
anywhere between 3 to 15 seconds. In one case, the
volume increase from the first playback volume to the
second playback volume may be performed at a prede-
termined rate, such as 2 volume units per second. In this
case, the duration of time may vary based on the differ-
ence between the first playback volume and the second
playback volume. Other examples are also possible.
[0154] Once the playback device 504 has joined the
balcony zone and begun playing the media item in syn-
chrony with the playback device 502, the playback device
504 may provide an indication to any users or listeners
in the playback environment that the playback device 504
is joining or has joined the living room zone. The indica-
tion may include one or more of a playback of an audio
signal, a flashing of a light source on the playback device
504, and a vibration of the playback device 504, among
other possibilities.

[0155] Referringto Figure 5B, the playback device 502,
after entering within the proximity of the playback device
504 and/or being placed at location B, in the living room
zone, may be subsequently moved to location C in the
dining room zone. In one example, the playback device
502 may be subsequently moved from the location B be-
fore the playback device 504 has completed a process
of joining the balcony zone and/or beginning to play the
media item in synchrony with the playback device 502.
This may be the case when a user, who is moving the
playback device 502 from the balcony to the dining room,
on the way to the dining room, temporarily places the
playback device 502 in the living room near the playback
device 504 before eventually moving the playback device
502 to the dining room. The user may perhaps be drop-
ping off an item from the balcony in the living room and/or
picking up an item in the living room to also bring to the
dining room when the playback device 502 is temporarily
placed at location B. Whichever the case, the temporary
placement of the playback device 502 in the living room
near the playback device 504 may accordingly cause the
playback device 504 to begin performing the method 750.
[0156] In this example, if the playback device 504,
while in the process of joining the balcony zone and/or
beginning to play the media item in synchrony with the
playback device 502, determines that the playback de-
vice 502 is moving, the playback device 504 may respon-
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sively, abort joining the living room zone and cease be-
ginning to play the media item. In one case, the process
of joining the balcony zone and beginning to play the
media item in synchrony with the playback device 502
may include the increasing of the playback volume of the
media item by the playback device 504 to the particular
playback volume determined based on the playback vol-
ume of the playback device 502, as discussed above.
Other examples are also possible.

[0157] In one case, the playback device 504 may de-
termine that the playback device 502 is moving if the one
or more proximity sensors on the playback device 504
detect a substantially varying presence of the playback
device 502 within the proximity of the playback device
504. In another case, the playback device 504 may de-
termine that the playback device 502 is moving if the
playback device 504 receives from the playback device
502, information indicating that the playback device 502
is moving. Other examples are also possible.

VIIl. Additional Examples

[0158] In addition to those provided above, other ex-
amples are also possible. While the above examples pro-
vide mechanism for a playback device to discover and
identify another playback device within a proximity, one
having ordinary skill in the art will appreciate that varia-
tions of the provided mechanisms and other such mech-
anisms are also possible. In one example, communica-
tion between the one or more playback devices may oc-
cur over one or more communication protocols, including
WI-FI®, BLUETOOTH®, or NFC, among other possibili-
ties. As such, a manner in which one playback device
discovers and identifies another playback device may
vary depending on communication protocol(s) enabled
and used for communication between two playback de-
vices.

[0159] For instance, according to a WI-FI® protocol,
each playback device may be assigned a unique media
access control (MAC) address. As such, a playback de-
vice may be identified according to the associated MAC
address of the playback device. In another instance, if a
BLUETOOTH® protocol is enabled on two playback de-
vices, the two playback devices may follow a pairing pro-
cedure to share information upon the two playback de-
vices entering within a proximity of each other. In a further
instance, if NFC is enabled on two playback devices,
information may be shared between the two playback
devices according to one or more NFC protocols. Differ-
ent pairs of playback devices in the media playback sys-
tem may communicate according to different protocols,
and accordingly may discover and identify each other
according to different mechanisms.

[0160] While the above examples generally refer to a
playback device joining a zone of another playback de-
vice that is already playing a media item, one having or-
dinary skill in the art will appreciate that the playback
device may be configured to automatically join the zone
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of the other playback device based on proximity, whether
or not the other playback device is playing a media item.
In one example, a first playback device that is being pow-
ered by an internal battery may be configured to auto-
matically join the zone of a second playback that is being
powered by an external source, regardless of which, if
any of the two playback devices are playing any media
content. Other scenarios and implementations within
which a playback device may join the zone of another
playback device based on proximity are also possible.
[0161] While the above examples generally refer to a
playback device joining a zone of another playback de-
vice to play media content in synchrony with the other
playback device as part of the same zone, one having
ordinary skill in the art will appreciate that playback de-
vices may play media content in synchrony as a consol-
idated player, as playback devices within the same zone,
and as playback devices of different zones within a zone
group, among other possibilities. As such, other scenar-
ios and implementations within which playback of a me-
dia item may be expanded to a playback device that was
not previously playing the media item are also possible.
For instance, playback of a media item by a first playback
device may be expanded to a second playback device
with the second playback device joining a zone of the
first playback device (as described), forming a new zone
with the first playback device, forming a zone group in-
cluding the zone of the first playback device and a zone
of the second playback device, or without any zone mod-
ifications at all, among other possibilities.

[0162] While the above examples generally refer to a
playback volume of a first playback device joining a zone
as being based on a playback volume of a second play-
back device that is already playing a media item as a part
of the zone and that is within a proximity of the first play-
back device, one having ordinary skill in the art will ap-
preciate that the playback volume of the first playback
device may be based on additional factors. For instance,
if the zone includes a plurality of other playback devices
in addition to the second playback device, the playback
volume of the first playback device joining the zone may
be based on any one or more of the playback devices in
the zone. In another instance, playback volumes of the
one or more playback devices already in the zone may
also be modified in response to the joining of the first
playback device.

[0163] While the above examples generally refer to a
playback device automatically joining a zone of another
playback device to play media content in synchrony with
the other playback device as part of the same zone, one
having ordinary skill in the art will appreciate thatin some
cases, a user of the media playback system may be
prompted, such as via a controller interface for the media
playback system, to allow or deny the joining of the zone
by the playback device prior to the playback device join-
ing the zone.

[0164] While the above examples generally refer to the
playback device that is joining the zone as being the play-
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back device that provides an indication that the playback
device is joining the zone, one having ordinary skill in the
art will appreciate that in some cases, one or more play-
back devices in the zone, one or more playback devices
in the media playback system, or one or more controller
devices within the zone, among other possibilities, may
also provide indication that the playback device is joining
the zone.

[0165] While the above examples provide mecha-
nisms to abort joining of a zone by a playback device and
cessation of the playback device beginning to play a me-
dia item in synchrony with a playback device in the zone,
one having ordinary skill in the art will appreciate that
other mechanisms for addressing temporary placements
and/or enterings of playback device proximities are also
possible. For instance, referring to the examples provid-
ed in sections V. - VIII, each of methods 600, 650, 700,
and 750 above may further include a function to deter-
mine that the playback device 502 has been at location
B for a threshold duration of time before the methods
600, 650, 700, and 750, as described above, are per-
formed.
[0166] Other examples are also possible.
IX. Conclusion

[0167] The description above discloses, among other
things, various example systems, methods, apparatus,
and articles of manufacture including, among other com-
ponents, firmware and/or software executed on hard-
ware. It is understood that such examples are merely
illustrative and should not be considered as limiting. For
example, itis contemplated that any or all of the firmware,
hardware, and/or software aspects or components can
be embodied exclusively in hardware, exclusively in soft-
ware, exclusively in firmware, or in any combination of
hardware, software, and/or firmware. Accordingly, the
examples provided are not the only way(s) to implement
such systems, methods, apparatus, and/or articles of
manufacture.

[0168] Additionally, references herein to "embodi-
ment" means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
can be included in at least one example embodiment of
an invention. The appearances of this phrase in various
places in the specification are not necessarily all referring
to the same embodiment, nor are separate or alternative
embodiments mutually exclusive of other embodiments.
As such, the embodiments described herein, explicitly
and implicitly understood by one skilled in the art, can be
combined with other embodiments.

[0169] The specification is presented largely in terms
of illustrative environments, systems, procedures, steps,
logic blocks, processing, and other symbolic represen-
tations that directly or indirectly resemble the operations
of data processing devices coupled to networks. These
process descriptions and representations are typically
used by those skilled in the art to most effectively convey
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the substance of their work to others skilled in the art.
Numerous specific details are set forth to provide a thor-
ough understanding of the present disclosure. However,
it is understood to those skilled in the art that certain
embodiments of the present disclosure can be practiced
without certain, specific details. In other instances, well
known methods, procedures, components, and circuitry
have not been described in detail to avoid unnecessarily
obscuring aspects of the embodiments. Accordingly, the
scope of the present disclosure is defined by the append-
ed claims rather than the forgoing description of embod-
iments.

[0170] When any of the appended claims are read to
cover a purely software and/or firmware implementation,
at least one of the elements in at least one example is
hereby expressly defined to include a tangible, non-tran-
sitory medium such as a memory, DVD, CD, Blu-ray, and
so on, storing the software and/or firmware.

Claims

1. A method for a first playback device, the method
comprising:

periodically updating, by the first playback de-
vice (502), a locally stored state variable that
indicates a playback state of a second zone
comprising a second playback device (504) via
a network, wherein the first playback device
(502) is a member of a first zone;

detecting cessation of movement of the first
playback device (502) following detecting move-
ment of the first playback device (502);
detecting that the first playback device (502) is
within a given proximity of the second playback
device (504);

in response to: (i) detecting that the first play-
back device (502) is within the given proximity
to the second playback device (504) and (ii) de-
tecting the cessation of movement of the first
playback device (502), retrieving, by the first
playback device (502), the locally stored state
variable associated with the second playback
device (504);

determining, based on the retrieved locally
stored state variable, that the second playback
device (504) is playing back a media item as
part of the second zone; and

based on the determination:

joining, by the first playback device (502)
the second zone of the second playback de-
vice (504); and

playing the media item in synchrony with
the second playback device (504) as part
of the second zone.
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The method of claim 1, wherein joining the second
zone comprises leaving, by the first playback device,
the first zone.

The method of one of claims 1 or 2, further compris-
ing providing an indication, by the first playback de-
vice, that the first playback device (502) is joining
the second zone, the indication comprising one or
more of:

playback of an audio signal,

flashing of a light source on the first playback
device (502), and

vibration of the first playback device (502).

The method of one of claims 1-3, further comprising:

detecting, within a predetermined amount of
time after the determination that the first play-
back device (502) is within the given proximity
of the second playback device (504), movement
of the first playback device (502), and

in response to the detected movement:

aborting joining the second zone by the first
playback device (502); and
ceasing beginning to play the media item in
synchrony with the second playback device
by the first playback device.

The method of one of claims 1 to 4, further compris-
ing gradually increasing a playback volume of the
media item from a first playback volume to a second
playback volume by the first playback device (502)
over a given duration of time, wherein the second
playback volume is determined based on at least
one of:

a playback volume of the second playback de-
vice (504); and

a playback volume of a plurality of playback de-
vices of the second zone.

The method of one of claims 1 to 5, further compris-
ing:

while the first playback device (502) is playing
the media item as a part of the second zone,
determining that a third playback device has en-
tered within a proximity of the first playback de-
vice (502) and is part of a third zone; and
responsively, transmitting a command to cause
the third playback device to join the second zone
and begin to play the media item in synchrony
with the first playback device (502).

The method of claim one of claims 1 to 5, further
comprising:
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determining that a third playback device has en-
tered within a proximity of the first playback de-
vice (502) and is playing a media item as part
of a third zone; and

responsively:

joining, by the first playback device, the third
zone; and

playing, by the first playback device, the me-
diaitemin synchrony with the third playback
device.

The method of one of claims 1 to 7, further compris-
ing making the determination that the first playback
device (502) is within a given proximity based on
detecting one of:

that the first playback device (502) has moved
into the given proximity of the second playback
device (504); and

that the second playback device (504) has
moved into the given proximity of the first play-
back device (502).

9. A method for afirst playback device (502), the meth-

od comprising:

periodically updating, by the first playback de-
vice (502), a locally stored state variable asso-
ciated with a second playback device (504) that
is a member of a second zone, wherein the first
playback device is a member of a first zone and
is currently playing back a media item;
detecting cessation of movement of the first
playback device (502) following detecting move-
ment of the first playback device (502);
detecting that the first playback device (502) is
within a given proximity of the second playback
device (504);

in response to: (i) detecting that the first play-
back device (502) is within the given proximity
to the second playback device (504) and (ii) de-
tecting the placement of the first playback device
(502), retrieving, by the first playback device
(502), the locally stored state variable associat-
ed with the second playback device (504) to de-
termine that the second playback device is part
of the second zone; and

in response to determining that the second play-
back device (504) is in the second zone, trans-
mitting, by the firstplayback device (502), acom-
mand to cause the second playback device
(504) to:

join the first zone; and
play the media item in synchrony with the
first playback device (502).
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The method of claim 9, wherein the command further
causes the second playback device to be removed
from the second zone.

The method of claim 9 or 10, further comprising:

determining that the first playback device has
been placed for a threshold duration of time; and
wherein the retrieving, by the first playback de-
vice (502), the locally stored state variable as-
sociated with the second playback device (504)
is further in response to: (iii) determining that the
first playback device (502) has been placed for
the threshold duration of time.

The method of any of claims 9, 10 and 11, wherein
the detecting the placement comprises using data
from at least one movement sensor configured for
detecting the placement of the first playback device.

A first playback device configured to perform the
method of any of claims 1 to 12.

The first playback device of claim 13 configured to
perform the method of any of claims 1 to 8, further
comprising:

at least one movement sensor configured to de-
tect the movement of the first playback device;
and

at least one sensor configured for determining
that the first playback device is within a given
proximity of a second playback device.

The first playback device of claim 13 configured to
perform the method of any of claims 9 to 12, further
comprising:

at least movement sensor configured to detect
the placement of the first playback device; and
at least one sensor configured for determining
that the first playback device is within a given
proximity of a second playback device.

Patentanspriiche

1.

Verfahren fir eine erste Wiedergabevorrichtung,
wobei das Verfahren Folgendes umfasst:

periodisches Aktualisieren, durch die erste Wie-
dergabevorrichtung (502), einer lokal gespei-
cherten Zustandsvariablen, die einen Wieder-
gabezustand einer zweiten Zone angibt, die ei-
ne zweite Wiedergabevorrichtung (504) tiberein
Netzwerk umfasst, wobei die erste Wiederga-
bevorrichtung (502) ein Bauteil einer ersten Zo-
ne ist;
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Erfassen einer Beendigung einer Bewegung der
ersten Wiedergabevorrichtung (502) nach dem
Erfassen einer Bewegung der ersten Wiederga-
bevorrichtung (502);

Erfassen, dass sich die erste Wiedergabevor-
richtung (502) innerhalb einer gegebenen Nahe
derzweiten Wiedergabevorrichtung (504) befin-
det;

als Reaktion auf: (i) Erfassen, dass sich die erste
Wiedergabevorrichtung (502) innerhalb der ge-
gebenen Nahe zu der zweiten Wiedergabevor-
richtung (504 ) befindet, und (ii) Erfassen der Be-
endigung der Bewegung der ersten Wiederga-
bevorrichtung (502), Abrufen, durch die erste
Wiedergabevorrichtung (502), der lokal gespei-
cherten Zustandsvariablen, die der zweiten
Wiedergabevorrichtung (504) zugehdrig ist;
Bestimmen, basierend auf der abgerufenen lo-
kal gespeicherten Zustandsvariablen, dass die
zweite Wiedergabevorrichtung (504) ein Medie-
nelement als Teil der zweiten Zone wiedergibt;
und

basierend auf der Bestimmung:

Beitreten, durch die erste Wiedergabevor-
richtung (502), der zweiten Zone der zwei-
ten Wiedergabevorrichtung (504); und
Wiedergeben des Medienelements syn-
chron mit der zweiten Wiedergabevorrich-
tung (504) als Teil der zweiten Zone.

2. Verfahren nach Anspruch 1, wobei das Beitreten der

zweiten Zone ein Verlassen, durch die erste Wieder-
gabevorrichtung, der ersten Zone umfasst.

Verfahren nach einem der Anspriiche 1 oder 2, das
ferner ein Bereitstellen einer Angabe, durch die erste
Wiedergabevorrichtung, dass die erste Wiederga-
bevorrichtung (502) der zweiten Zone beitritt, um-
fasst, wobei die Angabe Folgendes umfasst:

Wiedergabe eines Audiosignals,

Blinken einer Lichtquelle auf der ersten Wieder-
gabevorrichtung (502), und/oder

Vibration der ersten Wiedergabevorrichtung
(502).

Verfahren nach einem der Anspriiche 1-3, das ferner
Folgendes umfasst:

Erfassen, innerhalb eines zuvor bestimmten
Zeitraums nach der Bestimmung, dass sich die
erste Wiedergabevorrichtung (502) innerhalb
der gegebenen Nahe der zweiten Wiedergabe-
vorrichtung (504) befindet, der Bewegung der
ersten Wiedergabevorrichtung (502), und

als Reaktion auf die erfasste Bewegung:
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Abbrechen des Beitretens der zweiten Zone
durch die erste Wiedergabevorrichtung
(502); und

Beenden des Beginns, das Medienelement
synchron mit der zweiten Wiedergabevor-
richtung durch die erste Wiedergabevor-
richtung wiederzugeben.

5. Verfahren nach einem der Anspriiche 1 bis 4, das

ferner ein allmahliches Erh6éhen eines Wiedergabe-
volumens des Medienelements von einem ersten
Wiedergabevolumen zu einem zweiten Wiederga-
bevolumen durch die erste Wiedergabevorrichtung
(502) Uber eine gegebene Zeitdauer umfasst, wobei
das zweite Wiedergabevolumen basierend auf Fol-
gendem bestimmt wird:

einem Wiedergabevolumen der zweiten Wie-
dergabevorrichtung (504); und/oder

einem Wiedergabevolumen mehrerer Wieder-
gabevorrichtungen der zweiten Zone.

Verfahren nach einem der Anspriiche 1 bis 5, das
ferner Folgendes umfasst:

wahrend die erste Wiedergabevorrichtung (502)
das Medienelement als einen Teil der zweiten
Zone wiedergibt, Bestimmen, dass eine dritte
Wiedergabevorrichtung innerhalb einer Nahe
der ersten Wiedergabevorrichtung (502) einge-
treten ist und Teil einer dritten Zone ist; und
reagierend darauf, Ubertragen eines Befehls,
um die dritte Wiedergabevorrichtung zu veran-
lassen, der zweiten Zone beizutreten und das
Medienelement synchron mitder ersten Wieder-
gabevorrichtung (502) wiederzugeben.

7. Verfahren nach einem der Anspriiche 1 bis 5, das

ferner Folgendes umfasst:

Bestimmen, dass eine dritte Wiedergabevor-
richtung innerhalb einer Nahe der ersten Wie-
dergabevorrichtung (502) eingetretenistund ein
Medienelement als Teil einer dritten Zone wie-
dergibt; und

reagierend darauf:

Beitreten, durch die erste Wiedergabevor-
richtung, der dritten Zone; und
Wiedergeben, durch die erste Wiedergabe-
vorrichtung, des Medienelements synchron
mit der dritten Wiedergabevorrichtung.

Verfahren nach einem der Anspriiche 1 bis 7, das
ferner ein Vornehmen der Bestimmung umfasst,
dass sich die erste Wiedergabevorrichtung (502) in-
nerhalb einer gegebenen Nahe befindet, basierend
auf dem Erfassen von Folgendem:
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dass sich die erste Wiedergabevorrichtung
(502) in die gegebene Nahe der zweiten Wie-
dergabevorrichtung (504) bewegt hat; oder
dass sich die zweite Wiedergabevorrichtung
(504) in die gegebene Nahe der ersten Wieder-
gabevorrichtung (502) bewegt hat.

9. Verfahren fir eine erste Wiedergabevorrichtung

(502), wobei das Verfahren Folgendes umfasst:

periodisches Aktualisieren, durch die erste Wie-
dergabevorrichtung (502), einer lokal gespei-
cherten Zustandsvariablen, die einer zweiten
Wiedergabevorrichtung (504) zugehdrig ist, die
ein Bauteil einer zweiten Zone ist, wobei die ers-
te Wiedergabevorrichtung ein Bauteil einer ers-
ten Zone istund derzeit ein Medienelement wie-
dergibt;

Erfassen einer Beendigung einer Bewegung der
ersten Wiedergabevorrichtung (502) nach dem
Erfassen einer Bewegung der ersten Wiederga-
bevorrichtung (502);

Erfassen, dass sich die erste Wiedergabevor-
richtung (502) innerhalb einer gegebenen Nahe
derzweiten Wiedergabevorrichtung (504 ) befin-
det;

als Reaktion auf: (i) Erfassen, dass sich die erste
Wiedergabevorrichtung (502) innerhalb der ge-
gebenen Nahe zu der zweiten Wiedergabevor-
richtung (504) befindet, und (ii) Erfassen der
Platzierung der ersten Wiedergabevorrichtung
(502), Abrufen, durch die erste Wiedergabevor-
richtung (502), der lokal gespeicherten Zu-
standsvariable, die der zweiten Wiedergabevor-
richtung (504) zugehdrig ist, um zu bestimmen,
dass die zweite Wiedergabevorrichtung Teil der
zweiten Zone ist; und

als Reaktion auf das Bestimmen, dass sich die
zweite Wiedergabevorrichtung (504) in der
zweiten Zone befindet, Ubertragen, durch die
erste Wiedergabevorrichtung (502), eines Be-
fehls, um die zweite Wiedergabevorrichtung
(504) zu Folgendem zu veranlassen:

Beitreten der ersten Zone; und
Wiedergeben des Medienelements syn-
chron mit der ersten Wiedergabevorrich-
tung (502).

10. Verfahren nach Anspruch 9, wobei der Befehl ferner

veranlasst, dass die zweite Wiedergabevorrichtung
aus der zweiten Zone entfernt wird.

11. Verfahren nach Anspruch 9 oder 10, das ferner Fol-

gendes umfasst:

Bestimmen, dass die erste Wiedergabevorrich-
tung fir eine Schwellenwertzeitdauer platziert
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wurde; und

wobei das Abrufen, durch die erste Wiederga-
bevorrichtung (502), derlokal gespeicherten Zu-
standsvariablen, die der zweiten Wiedergabe-
vorrichtung (504 ) zugehdrig ist, ferner als Reak-
tion auf Folgendes erfolgt: (iii) Bestimmen, dass
die erste Wiedergabevorrichtung (502) fir die
Schwellenwertzeitdauer platziert wurde.

Verfahren nach einem der Anspriiche 9, 10 und 11,
wobei das Erfassen der Platzierung ein Verwenden
von Daten vonwenigstens einem Bewegungssensor
umfasst, der zum Erfassen der Platzierung der ers-
ten Wiedergabevorrichtung konfiguriert ist.

Erste Wiedergabevorrichtung, die konfiguriert ist,
um das Verfahren nach einem der Anspriiche 1 bis
12 durchzufihren.

Erste Wiedergabevorrichtung nach Anspruch 13, die
konfiguriert ist, um das Verfahren nach einem der
Anspriche 1 bis 8 durchzufiihren, die ferner Folgen-
des umfasst:

wenigstens einen Bewegungssensor, der kon-
figuriert ist, um die Bewegung der ersten Wie-
dergabevorrichtung zu erfassen; und
wenigstens einen Sensor, der zum Bestimmen
konfiguriert ist, dass sich die erste Wiedergabe-
vorrichtung innerhalb einer gegebenen Nahe ei-
ner zweiten Wiedergabevorrichtung befindet.

Erste Wiedergabevorrichtung nach Anspruch 13, die
konfiguriert ist, um das Verfahren nach einem der
Anspriche 9 bis 12 durchzufiihren, die ferner Fol-
gendes umfasst:

wenigstens einen Bewegungssensor, der kon-
figuriert ist, um die Platzierung der ersten Wie-
dergabevorrichtung zu erfassen; und
wenigstens einen Sensor, der zum Bestimmen
konfiguriert ist, dass sich die erste Wiedergabe-
vorrichtung innerhalb einer gegebenen Nahe ei-
ner zweiten Wiedergabevorrichtung befindet.

Revendications

1.

Procédé destiné a un dispositif informatique, le pro-
cédé comprenant :

la mise a jour périodique, par le premier dispo-
sitif de lecture (502), d’'une variable d’état stoc-
kée localement qui indique un état de lecture
d’une deuxiéme zone comprenant un deuxiéme
dispositif de lecture (504) par l'intermédiaire
d’'un réseau, le premier dispositif de lecture
(502) étant un élément d’'une premiére zone ;
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la détection de I'arrét du mouvement du premier
dispositif de lecture (502) aprés la détection du
mouvement du premier dispositif de lecture
(502) ;

la détection du fait que le premier dispositif de
lecture (502) se trouve dans une proximité don-
née du deuxieme dispositif de lecture (504) ;
en réponse a : (i) la détection du fait que le pre-
mier dispositif de lecture (502) se trouve dans
une proximité donnée du deuxiéme dispositif de
lecture (504) et (ii) la détection de I'arrét du mou-
vement du premier dispositif de lecture (502), la
récupération, par le premier dispositif de lecture
(502), de la variable d’état stockée localement
associée au deuxieme dispositif de lecture
(504) ;

la détermination, surla base de la variable d’état
stockée localement, du fait que le deuxiéme dis-
positif de lecture (504) lit un élément multimédia
dans le cadre de la deuxiéme zone ; et

sur la base de la détermination :

la jonction, par le premier dispositif de lec-
ture (502), de la deuxieme zone du deuxie-
me dispositif de lecture (504) ; et

la lecture de I'élément multimédia en syn-
chronisation avec le deuxieme dispositif de
lecture (504) en tant que partie de la deuxie-
me zone.

2. Procédé selon la revendication 1, la jonction de la

deuxiéme zone comprenant le départ, par le premier
dispositif de lecture, de la premiére zone.

Procédé selon 'une des revendications 1 ou 2, com-
prenant en outre la fourniture d’une indication, par
le premier dispositif de lecture, du fait que le premier
dispositif de lecture (502) rejoint la deuxieme zone,
I'indication comprenant :

la lecture d'un signal audio,

le clignotement d’une source lumineuse sur le
premier dispositif de lecture (502), et
lavibration du premier dispositif de lecture (502).

Procédé selon 'une des revendications 1 a 3, com-
prenant en outre :

la détection, dans un laps de temps prédétermi-
né apres la détermination que le premier dispo-
sitif de lecture (502) se trouve dans la proximité
donnée du deuxieme dispositif de lecture (504),
le mouvement du premier dispositif de lecture
(502), et

en réponse au mouvement détecté :

I'abandon de la jonction de la deuxiéme zo-
ne parle premier dispositif de lecture (502) ;
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et

I'arrét du début de la lecture de I'élément
multimédia en synchronisation avec le
deuxiéme dispositif de lecture par le pre-
mier dispositif de lecture.

Procédé selon 'une des revendications 1 a 4, com-
prenant en outre 'augmentation progressive d’un
volume de lecture de I'élément multimédia d’un pre-
mier volume de lecture a un deuxiéme volume de
lecture par le premier dispositif de lecture (502) sur
une durée donnée, le deuxiéme volume de lecture
étant déterminé sur la base :

d’'un volume de lecture du deuxiéme dispositif
de lecture (504) ; et/ou

d’un volume de lecture d’une pluralité de dispo-
sitifs de lecture de la deuxieme zone.

Procédé selon 'une des revendications 1 a 5, com-
prenant en outre :

pendant que le premier dispositif de lecture
(502) lit 'élément multimédia en tant que partie
de la deuxiéme zone, la détermination du fait
qu’un troisieme dispositif de lecture est entré
dans une proximité donnée du premier dispositif
de lecture (502) et fait partie d’'une troisieme
zone ; et

en réponse, I’émission d’'une commande pour
amener le troisiéme dispositif de lecture a re-
joindre la deuxieme zone et a commencer a lire
I’élément multimédia en synchronisation avecle
premier dispositif de lecture (502).

Procédé selon 'une des revendications 1 a 5, com-
prenant en outre :

la détermination du fait qu’un troisi€me dispositif de
lecture est entré dans une proximité du premier dis-
positif de lecture (502) et lit un élément multimédia
dans le cadre d’une troisieme zone ; et

en réponse :

la jonction, par le premier dispositif de lecture,
de la troisieme zone ; et

lalecture, par le premier dispositif de lecture, de
I'élément multimédia en synchronisation avecle
troisieme dispositif de lecture.

Procédé selon 'une des revendications 1 a 7, com-
prenant en outre la détermination que le premier dis-
positif de lecture (502) se trouve dans une proximité
donnée sur la base de la détection de I'un parmi :

le fait que le premier dispositif de lecture (502)
s’est déplacé dans la proximité donnée du
deuxieéme dispositif de lecture (504) ; et

le fait que le deuxiéme dispositif de lecture (504)
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9.

50

s’est déplacé dans la proximité donnée du pre-
mier dispositif de lecture (502).

Procédé destiné a un dispositif de lecture (502), le
procédé comprenant :

la mise a jour périodique, par le premier dispo-
sitif de lecture (502), d’'une variable d’état stoc-
kée localement associée a un deuxiéme dispo-
sitif de lecture (504) qui est un membre d’'une
deuxiéme zone, le premier dispositif de lecture
étant un membre d’'une premiére zone et lisant
actuellement un élément multimédia ;

la détection de I'arrét du mouvement du premier
dispositif de lecture (502) aprés la détection du
mouvement du premier dispositif de lecture
(502) ;

la détection du fait que le premier dispositif de
lecture (502) se trouve dans une proximité don-
née du deuxieéme dispositif de lecture (504) ;
en réponse a: (i) la détection que le premier
dispositif de lecture (502) se trouve dans la
proximité donnée du deuxieme dispositif de lec-
ture (504) et (ii) la détection du placement du
premier dispositif de lecture (502), la récupéra-
tion, par le premier dispositif de lecture (502), la
variable d’état stockée localement associée au
deuxieme dispositif de lecture (504) pour déter-
miner que le deuxieme dispositif de lecture fait
partie de la deuxieme zone ; et

en réponse a la détermination du fait que le
deuxieme dispositif de lecture (504) se trouve
dans la deuxieme zone, I'émission, par le pre-
mier dispositif de lecture (502), d’'une comman-
de pouramener le deuxieme dispositif de lecture
(504) a:

rejoindre la premiére zone ; et

lire I'élément multimédia en synchronisa-
tion avec le premier dispositif de lecture
(502).

10. Procédé selon la revendication 9, la commande

1.

amenant en outre le deuxiéme dispositif de lecture
a étre retiré de la deuxieme zone.

Procédé selon la revendication 9 ou 10, comprenant
en outre :

la détermination du fait que le premier dispositif
de lecture a été placé pendant une durée seuil ;
et

la récupération, par le premier dispositif de lec-
ture (502), de la variable d’état stockée locale-
ment associée au deuxieme dispositif de lecture
(504) étant en outre en réponse a : (iii) la déter-
mination du fait que le premier dispositif de lec-
ture (502) a été placé pour le durée seuil.



12.

13.

14.

15.

51 EP 3 641 346 B1

Procédé selon I'une quelconque des revendications
9, 10 et 11, la détection du placement comprenant
I'utilisation de données provenant d’au moins un
capteur de mouvement configuré pour détecter le
placement du premier dispositif de lecture.

au moins un processeur configuré pour exécuter le
procédé selon I'une quelconque des revendications
1a12.

Premier dispositif de lecture selon la revendication
13, configuré pour réaliser le procédé selon I'une
quelconque des revendications 1 a 8, comprenant
en outre :

au moins un capteur de mouvement configuré
pour détecter le mouvement du premier dispo-
sitif de lecture ; et

au moins un capteur configuré pour déterminer
que le premier dispositif de lecture se trouve
dans une proximité donnée d’un deuxieme dis-
positif de lecture.

Premier dispositif de lecture selon la revendication
13, configuré pour exécuter le procédé selon I'une
quelconque des revendications 9 a 12, comprenant
en outre :

au moins un capteur de mouvement configuré
pour détecter le placement du premier dispositif
de lecture ; et

au moins un capteur configuré pour déterminer
que le premier dispositif de lecture se trouve
dans une proximité donnée d’un deuxieme dis-
positif de lecture.
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