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SYSTEMS AND METHODS FOR PROVIDING
DUAL-CONTROL FUNCTIONALITY IN A
NETWORKED DIGITAL MEDIA DEVICE

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

FIELD OF THE INVENTION

The present mnvention relates to systems and methods for
providing dual-control functionality 1n a networked digital
media device. Embodiments of the invention have been
particularly developed to allow a wireless speaker subsys-
tem to perform advanced, non-standard, functionalities
under the control of an approprately configured control
device, yet still operate 1n a standard manner under the
control of a standard control device. While some embodi-
ments will be described herein with particular reference to
that application, 1t will be appreciated that the invention 1s
not limited to such a field of use, and 1s applicable in broader
contexts.

BACKGROUND

A networked speaker subsystem unit typically includes a
central processing unit coupled to a memory unit, a net-
working interface and audio output hardware (such as an
amplifier and one or more speaker cones). The central
processing unit provides a media rendering functionality
whereby data indicative of audio recerved via the network-
ing interface 1s processed to provide a corresponding audible
output via the audio output hardware. In the case of a
wireless speaker subsystem, the networking interface typi-
cally implements a wireless networking standard such as the
IEEE 802.11 standard.

Control of such a speaker subsystem unit i1s often
achieved by way of a networked control device, which
provides control signals directly or indirectly to the speaker
subsystem unit over a network. However, to do so, the
control device must first identify the speaker subsystem unit
on the network, and subsequently be able to understand and
implement the media control protocol used by that unait.

In an attempt to streamline cross-manufacturer interoper-
ability between networked digital media components, such
as wireless speaker subsystems and control devices, various
standards have been implemented, or are 1n the process of
development. A device conforming to a standard of this
nature 1s typically able to be certified, with such certification
essentially providing assurance to consumers that the device
in question 1s compatible for interoperation with other
similarly certified devices. A prime example 1s the Universal

Plug and Play Audio and Video (UPnP AV) standard, super-
vised by the Digital Living Network Alliance (DLNA). This
standard defines standard media devices, and provides a
standard media control protocol for allowing interoperation
between such devices.

In the course of designing a networked speaker subsystem
unit, or a networked media system generally, a critical
decision to be made 1s whether or not to aim for compliance
with an existing standard, such as the UPnP AV standard. To
do so typically involves sacrificing (or significantly limiting)
the ability to provide various non-standard advanced func-
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tionalities. However, not doing so might lead to a poor
consumer perception, or downstream consumer frustration
when 1nteroperability difliculties are experienced.

SUMMARY

Described heremn are devices, systems and methods for
providing dual control functionality mn a digital media
device, predominately for the purposes managing wireless
audio systems. However, although wireless audio systems
are considered as a primary example, various embodiments
are equally applicable to other audio systems, particularly
other networked audio systems, and networked digital media
playback systems generally.

One embodiment provides a method performed by a
networked digital media device for providing dual-control
functionality, the method including the steps of:

(1) advertising a standard digital media playback device,
the standard digital media playback device being dis-
coverable and controllable by a standard control device
in accordance with a standard media control protocol;
and

(11) advertising a non-standard digital media playback
device, the non-standard device being discoverable and
controllable by a non-standard control device 1n accor-
dance with a non-standard media control protocol;

wherein the standard digital media playback device and
the non-standard digital media playback device share
common hardware.

One embodiment provides a method wherein the standard
and non-standard devices are embedded devices of a root
device.

One embodiment provides a method the standard digital
media playback device and the non-standard digital media
playback device are each advertised 1n accordance with a
common open connectivity protocol.

One embodiment provides a method wherein the common
open connectivity protocol 1s UPnP.

One embodiment provides a method wherein the standard
media control protocol 1s compliant with the UPnP AV
standard.

One embodiment provides a method wherein the standard
device 1s a MediaRenderer.

One embodiment provides a method wherein the standard
device 1s a MediaServer.

One embodiment provides a method wherein the non-
standard multimedia protocol provides control access to one
or more advanced services.

One embodiment provides a method wherein the one or
more advanced services relate to group and/or zone mterop-
crability.

One embodiment provides a method wherein the one or
more advanced services relate to surround sound function-
ality.

One embodiment provides a method wherein the non-
standard device 1s an embedded services device for encap-
sulating one or more non-standard UPnP services.

One embodiment provides a method wherein the one or
more non-standard UPnP services relate to group and/or
zone interoperability.

One embodiment provides a method wherein the one or
more non-standard UPnP services relate to surround sound
functionality.

One embodiment provides a method wherein the net-
worked digital media device 1s a virtual device representa-
tive of a networked media system including by a plurality of
distributed hardware devices.
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One embodiment provides a method wherein a control
signal received in accordance with the standard media
control protocol is prioritised over a control signal received
in accordance with the non-standard media control protocol.

One embodiment provides a method wherein a control
signal received in accordance with the standard media
control protocol 1s temporarily prioritised over one or more
control signals received i accordance with the non-standard
media control protocol.

One embodiment provides a method according to claim 1
including the steps of:

(111) receiving, 1n accordance with the non-standard media

control protocol, a first control signal;

(1v) being responsive to the first control signal for adopt-
ing a first state corresponding to the first control signal;

(v) recerving, in accordance with the standard media
control protocol, a second control signal;

(vi) being responsive to the second control signal for
adopting a second state corresponding to the second
control signal;

(vi1) receiving, in accordance with the standard media
control protocol, a third control signal indicative of an
instruction to adopt a dormant state;

(vii1) being responsive to the third control signal for
identifying a fourth state related to the first state; and

(1x) selectively adopting the fourth state.

One embodiment provides a method including the steps
of:

(111) rece1ving, 1n accordance with the non-standard media

control protocol, a first control signal;

(1v) being responsive to the first control signal for adopt-
ing a first state corresponding to the first control signal;

(v) recerving, in accordance with the standard media
control protocol, a second control signal;

(vi) being responsive to the second control signal for
adopting a second state corresponding to the second
control signal;

(vi1) being responsive to a timeout condition for identi-
ftying a fourth state related to the first state; and

(vinn) selectively adopting the fourth state.

One embodiment provides a method wherein the net-
worked media device 1s a networked media playback device.

One embodiment provides a method wherein the net-
worked media playback device 1s a networked speaker
subsystem unit.

One embodiment provides a method wherein the net-
worked media playback device 1s a wireless speaker sub-
system unit.

One embodiment provides a method wherein the net-
worked media device 1s media server.

One embodiment provides a computer-readable medium
encoded with a set of instructions that when executed by one
Or more processors cause the one or more processors to carry
out a method as described herein.

One embodiment provides a networked digital media
device for providing dual-control functionality, the device
being configured to:

(1) advertising a standard digital media playback device,
the standard digital media playback device being dis-
coverable and controllable by a standard control device
in accordance with a standard media control protocol;
and

(11) advertising a non-standard digital media playback
device, the non-standard device being discoverable and
controllable by a non-standard control device 1n accor-
dance with a non-standard media control protocol;

5

10

15

20

25

30

35

40

45

50

55

60

65

4

wherein the standard digital media playback device and
the non-standard digital media playback device share
common hardware.

One embodiment provides a media playback unit includ-

ng:

a networking interface for connecting to a computer
network;

a first processor for carrying out a discovery process on
the computer network for allowing mutual discovery of
the device, the none or more complementary devices,
and the none or more complimentary multimedia sys-
tems;

a second processor for advertising a standard digital
media playback device, the standard digital media
playback device being discoverable and controllable by
a standard control device in accordance with a standard
media control protocol; and

a third processor for advertising a non-standard digital
media playback device, the non-standard device being
discoverable and controllable by a non-standard control
device 1in accordance with a non-standard media control
protocol.

One embodiment provides a playback unit wherein the
networking interface includes a radio interface and wherein
the computer network 1s a wireless network.

Reference throughout this specification to “one embodi-
ment”, “some embodiments” or “an embodiment” means
that a particular feature, structure or characteristic described
in connection with the embodiment 1s included 1n at least
one embodiment of the present invention. Thus, appearances
of the phrases “in one embodiment”, “in some embodi-
ments” or “in an embodiment” 1n various places throughout
this specification are not necessarily all referring to the same
embodiment, but may. Furthermore, the particular features,
structures or characteristics may be combined 1n any suitable
manner, as would be apparent to one of ordinary skill 1n the
art from this disclosure, 1n one or more embodiments.

Particular embodiments may provide all, some, or none of
these aspects, features, or advantages. Particular embodi-
ments may provide one or more other aspects, features, or
advantages, one or more of which may be readily apparent
to a person skilled 1n the art from the drawings, descriptions,
and claims herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a networked media system according to one
embodiment.

FIG. 2 shows a method according to one embodiment.

FIG. 3 shows a method according to one embodiment.

FIG. 4 shows a method according to one embodiment.

FIG. 5 shows a networked media system according to one
embodiment.

FIG. 6 shows a wireless speaker subsystem unit according,
to one embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

Described herein are systems and methods for providing
dual control functionality 1n a networked digital media
device. In overview, a networked digital media device
advertises a standard digital media device, which 1s discov-
erable and controllable by a standard control device 1n
accordance with a standard media control protocol (also
referred to as a Device Control Protocol, or DCP). The
networked digital media device also advertises a non-stan-
dard digital media playback device, the non-standard device
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being discoverable and controllable by a non-standard con-
trol device 1n accordance with a non-standard media control
protocol. These two devices are mamiested in the same
device hardware, essentially allowing the device to imple-
ment dual-control such that 1t 1s able to be controlled both as
a standard device and a non-standard device.

Some embodiments of the invention described herein are
applicable to networked digital media devices. A networked
digital media device 1s, in some cases, a networked digital
media playback device, which 1s capable of rendering digital
media delivered to 1t via a computer network. For example,
the UPnP AV standard describes such a device as a Medi-
aRenderer. In much of the description herein, wireless
speakers are used as an example ol a networked digital
media playback device. Those of ordinary skill in the art
would readily be able to modily the description provided
herein that 1s for wireless speakers and apply the methods
and apparatuses to other discrete media devices. The
description 1s provided in terms of wireless speakers 1n order
to keep the description simple and not obscure various
significant concepts.

In some cases a networked digital media device includes
a media server. For example, the UPnP AV standard
describes such a device as a MediaServer. A media server
includes (or 1s coupled to) a storage device that maintains
data indicative of media, such as digital audio files. In the
context of a digital media playback system, a control device
(also referred to as a controller, Digital Media Controller,
DMC, or control device) 1s used to coordinate the playback
of media stored on the media server at a digital media
playback device.

Some embodiments of the invention described herein are
applicable to networked digital media systems. A networked
digital media system 1s a system that allows one or more
devices connected via a computer network to render digital
media. In much of the description herein, a wireless audio
system 15 used as an example of a networked digital media
playback system. Those of ordinary skill in the art would
readily be able to modity the description provided herein
that 1s for a wireless audio system and apply the methods and
apparatuses to other digital media playback systems. The
description 1s provided 1n terms of a wireless audio system
in order to keep the description simple and not obscure
various significant concepts.

FIG. 1 illustrates a basic digital media playback system
100. System 100 includes wireless speakers 101a and 101b,
a wireless access point 102, a media server 103, a standard
control device 104, and an advanced control device 105. In
overview, these components are connected to a common
wireless network 106, 1n the present circumstances being a
wireless network 1n accordance with the IEEE 802.11 stan-
dard. Wireless speakers 101a and 101b are used to render
and play back digital media provided by media server 103,
or provided at another location on network 106. For
example, 1n some cases media 1s stored on one of the control
devices, or a portable media device that 1s connected to a
networked cradle device.

Each wireless speaker 101a and 101b includes a network
interface 112 for connecting to network 106, 1n the present
example via access point 102. Data indicative of command
signals 1s received via this network, along with data indica-
tive of digital media for playback. A central processing unit
(CPU) 113 operates in conjunction with memory 114, and 1s
responsible for rendering content, processing command sig-
nals, and the like. Memory 114 includes software instruc-
tions 115, which, among other functions, allow wireless
speakers 101a and 101b to perform various methods, includ-
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6

ing methods described herein. It 1s noted that not all instruc-
tions required for performing these methods need be in
memory 104 at a given time. Wireless speakers 101a and
101b additionally include respective audio outputs 117
(which 1n some embodiments includes one or more speaker
cones, or other analogue outputs such as audio jacks), for
facilitating playback of rendered digital media as audio.

Control devices 104 and 105 may include 802.11 type
networked remote controls, or other networked devices. For
example, a control device might take the form of a portable
clectronic device having a 802.11 type network connection
(such as a cellular phone, PDA, portable media player, or the
like), purpose-built remote having a 802.11 type network
connection, or a personal computer connected to network
106 and runnming appropriate software. In some embodi-
ments, standard control software, such as UPnP control
device software, 1s able to be downloaded to a device
thereby to provide control device functionality. For example,
in some embodiments control device software 1s down-
loaded to an MP3 player, such that the MP3 player 1s able
to coordinate playback of locally stored media via net-
worked media playback devices.

FIG. 2 illustrates a method 200 according to an embodi-
ment of the present invention. In the present embodiment,
method 200 1s performed by wireless speaker 101a (or, for
that matter, speaker 101b) based on software instructions
115. Step 201 includes connecting to network 106, which
may occur substantially in the conventional manner. Step
202 includes advertising a standard digital media playback
device, which in the present examples takes the form of a
standard UPnP AV media device, more particularly a stan-
dard MediaRenderer. This standard UPnP media device is
discoverable and controllable 1n accordance with the Uni-
versal Plug and Play Audio and Video (UPnP AV) standard.
Step 203 includes advertising a non-standard digital media
playback device, which in the present example takes the
form of a proprictary UPnP Services Device. The Services
Device 1s discoverable in accordance with the UPnP proto-
col, although the manner of control (and the services pro-
vided) goes beyond the scope of what 1s provided by way of
the UPnP AV standard. That 1s, the Services Device 1s
controllable 1n accordance with a non-standard protocol.

As context, the UPnP AV standard 1s provided by the
Digital Living Network Alliance (DLNA). Details of this
standard are available from www.dlna.org and www.upn-
p.org. Although the UPnP AV standard 1s used as a particular
example throughout this specification, it will be appreciated
that the general methodologies herein are applicable to other
standards.

From the UPnP perspective, a media-specific UPnP
device can adopt various roles on a given network, largely
in line with the defimitions described by DLNA 1n the roles
of a Digital Media Renderer (also referred to as a DMR or
MediaRenderer) and Digital Media Server (also referred to
as a DMS or MediaServer). The present approach includes
adopting a root UPnP device based on the UPnP Basic
Device Template, such that the root device 1s conveniently
discoverable wvia Smmple Service Discovery Protocol
(SSDP). This root device 1s configured to advertise at least
one standard UPnP media device ({or example a MediaR -
enderer or MediaServer), thereby to fulfill the DLNA stan-
dard. In this manner, a standard UPnP AV control device 1s
able to discover, for the relevant device, a standard Medi-
aRenderer and/or MediaServer device (a wireless speaker 1s,
in some embodiments, able to adopt both roles, for example
where media 1s stored in memory). It will be appreciated
that, in order to meet DLNA requirements, any instance of
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a MediaRenderer should provide services including Render-
ingControl, ConnectionManager and AV Transport, as well
as other standard UPnP non-media services. In a similar
veln, any 1nstance of MediaServer should provided services
including ContentDirectory and ConnectionManager ser-
vices, as well as other standard UPnP non-media services.

In addition to advertising a standard UPnP MediaRen-
derer and/or Media Server, the present approach includes
advertising a proprietary Services Device via the root
device. Non-standard (e.g. advanced) services and devices
can, by encapsulation in the Services Device, eflectively be
added to the root device without modification to the standard
UPnP device or service descriptions. This approach i1s par-
ticularly advantageous in the sense that additional advanced
functionalities may be implemented whilst, at the same time,
avoiding the need for future compliance with respect to the
standard UPnP AV standard control protocol (other than
regression testing).

In the present embodiments, advertisement occurs subject
to a discovery process 1n accordance with the UPnP proto-
col. To this end, a more detailed variation on method 200 1s
shown 1n FIG. 3, in the form of method 300. Wireless
speaker 101a connects to network 106 at step 301. Wireless
speaker 101a implements a Dynamic Host Configuration
Protocol (DHCP) client, which searches for a DHCP server
at step 302. Such a server 1s generally responsible for the
assignment of IP addresses across a network, such as net-
work 106. If, at decision 303, no DHCP server 1s available,
wireless speaker subsystem 101a self-assigns an IP address
at step 304. Otherwise, an available DHCP server assigns an
IP address to wireless speaker 101a at step 305. In either
case, the IP address assigned 1s used by wireless speaker
101a in subsequent network operations.

Once an IP address 1s assigned, wireless speaker 101a
advertises 1tself across network 106 at step 306 (in the
present circumstances, this includes steps 202 and 203
disclosed above). In particular, wireless speaker 101a pro-
vides a discovery message that communicates to other
devices on network 106 a relatively small data packet
indicative of wireless speaker 101a. For example: data
indicative of a type or 1dentifier, and a URL indicative of a
location from which more detailed information 1s available.
In the present embodiment the data packet includes the
wireless speaker subsystem’s MAC address.

Step 307 includes conducting a discovery search across
network 106 for devices of interest—such as other wireless
speaker subsystems or groups representative ol wireless
audio systems (such as virtual devices allowing control of a
plurality of physical wireless speaker subsystems that oper-
ate as a grouped speaker set). The discovery search includes
the provision of a probe frame, and 1n response to this probe
frame a similar discovery message to that mentioned above
1s provided by each complementarily discoverable device on
network 106 to wireless speaker 101a.

In some cases, step 306 1s repeated at a later point 1n time.
For example, in one embodiment step 306, on a first occa-
sion, 1ncludes advertising the Services Device, and on a
second occasion includes advertising the standard MediaR -
enderer. The ordering of these varies between embodiments.
However, 1t 1s permissible however to just advertise the
Services Device where normal UPnP Services are unavail-
able—this might be during 1nitial boot up of the speaker or
where mitial first-run configuration i1s required (e.g. to
configure networking and group structure).

In some embodiments, media server 103 1s configured to
perform a method generally along the lines of method 300.
However, rather than advertising a standard MediaRenderer,
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it advertises a standard MediaServer. In one embodiment
media server 103 includes a cradle for connecting a personal
media player (such as an MP3 player) to network 205, such
that media stored on that player 1s made available for
playback via speaker 101a and 101b. Although the examples
herein focus on dual control functionality 1n media playback
devices, such as wireless speakers, 1t will be appreciated that
some embodiments provide such functionalities to media
Servers.

Control devices 104 and 105 also implement a method
along the lines of method 300. It will be appreciated that this
cllectively results 1n a discovery protocol whereby each of
control devices 104 and 105 discovers wireless speakers
101a and 101b (or, more specifically, none or more of the
embedded devices advertised by those speakers), 1rrespec-
tive of the order by which the devices connect to network
106.

As noted above, wireless speaker 101a advertises both a
standard UPnP MediaRenderer and the Services Device. The
Services Device provides encapsulation for non-standard
service extensions, and such embedded services and devices
can be added to the Services Device without modification to
the standard UPnP Device or Service descriptions. In the
context of the present examples, non-standard services pro-
vided by the Services Device might include:

Group Control. In broad terms, this allows multiple
speakers to operate as a single set, for example as a 5.1
channel surround speaker set.

Zone Control. In broad terms, this allows multiple groups
of speakers to operate as a single zone. For example,
existing speaker sets defined by groups are linked
together, for example to allow synchronized playback
across a plurality of groups.

Basic Rendering. In broad terms, this governs a non-
standard approach to rendering content. For example,
in some cases this allows implementation of a propri-
ctary or otherwise non-standard synchronization pro-
tocol.

Surround Sound. This allows various surround sound
control functionalities to be implemented within a
group. For example, each speaker within a group takes
on a role defined within a predetermined surround
sound arrangement (such as a 5.1 channel arrange-
ment). In this manner, by way of illustration, a “front
left” speaker renders only a portion of a stream that 1s
designated for the “front left” speaker.

Additional discussion of how individual speakers might
be arranged into a stereo pair (or a group/zone more gen-
erally) 1s provided in PCT Patent Application No. PCT/
AU2007/001573.

For the sake of a simple example, assume that the
Services Device provides advanced functionalities that
allow speakers 101a and 101b to operate as a stereo patr.
That 1s, a stereo audio file 1s able to be rendered by these
speakers such that one plays a left-channel signal and the
other synchronously plays a right-channel signal. This stereo
pair 1s controlled (and optionally configured) in accordance
with a non-standard media control protocol, allowing for
control that goes beyond the UPnP standard (for example,
left/right balance adjustment, stereo widening, and so on).
This non-standard control protocol i1s 1mplemented by
advanced control device 105. For example, this control
device and the speakers might share a common manufac-
turer, or be otherwise designed to be specifically compatible
one another.

In the context of the present example, control device 105
1s used to control playback of audio via the stereo pair
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defined by speakers 101a and 101b, and coordinate func-
tions relating to the group relationship between these indi-
vidual speakers 1n the context of the pair. On the other hand,
such control 1s not able to be achieved by way of standard
control device 104, which 1s only configured to implement
the standard UPnP AV media control protocol. However, 1t
will be appreciated from the discussion above that standard
control device 104 1s able to discover, 1n the expected and
conventional manner, a standard MediaRenderer device
corresponding to each of speakers 101a and 101b. In this
manner, the standard control device 1s able to coordinate
playback of media at either of these speakers.

As generally discussed in PCT/AU2007/001573, 1n some
embodiments a virtual device may be defined for a stereo
speaker pair, or other group/zone defined by a plurality of
speakers. In some embodiment, such a virtual device 1s
defined 1n a similar manner to the individual speakers, such
that a standard control device 1s able to discover a standard
MediaRenderer (which 1s in fact representative of the two
speakers, allowing the pair to be controlled as a single
standard MediaRenderer). In such a case, a virtual device (a
group or a zone) does not have a conventional hardware
manifestation 1n the sense that the wireless audio system
includes several individual wireless speaker subsystems.
However, the standard and non-standard devices advertised
by such a virtual device do 1n efl

ect share common hard-
ware. Virtual devices are discoverable on a network 1n the
same way as physical devices, and physical devices com-
municate with virtual devices as they would with other
physical devices. In the present embodiment a virtual device
has its own IP address. In other embodiments however a
virtual device does not have IP addresses, for example as a
result of a lower-level protocol runmng atop that virtual
device. In some embodiments a virtual device includes one
or more virtual devices, and the virtual device has an IP
address whilst the virtual devices may or may not have
respective IP addresses.

To provide a practical example of where dual-control in
the present context might be particularly usetul, consider a
consumer with a particular interest 1n high-quality audio.
This consumer purchases a wireless audio system having a
number of advanced functionalities, allowing for surround
sound configuration and the like. For the sake of example,
assume that the relevant wireless audio system implements
dual control functionality as described herein. The user
typically makes use of an advanced control device that was
packaged with the wireless audio system, so that the
advanced functionalities can be used. However, a visitor
wishes to share with the consumer an audio track contained
on a UPnP enabled cellular telephone (or perhaps another
portable device), which maintains soitware to allow 1t to
operate as a standard UPnP control device (and thereby
control other devices 1n accordance with the media control
preteeel of the UPnP AV standard). The visitor 1s able to
discover a speaker on which to playback the relevant track,
due to the availability of standard UPnP MediaRenderer
devices. In this manner, a rudimentary control device (i.e.
the cellular telephone) may be used to achieve basic play-
back of audio via an advanced wireless audio system.

In some cases, there may be a contlict between commands
provided by standard control device 104 and advanced
control device 105. FIG. 4 illustrates a method 400 for
managing such a conflict according to one embodiment. In
overview, a control signal received 1n accordance with the
standard media control protocol 1s prioritized over a control
signal recerved in accordance with the non-standard media
control protocol. More particularly, a control signal received
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in accordance with the standard media control protocol 1is
temporarily prioritized over one or more control signals
received 1n accordance with the non-standard media control
protocol.

Method 400 commences at step 401, where a wireless
speaker receives a first control signal 1n accordance with the
non-standard media control protocol. This 1s a relatively
arbitrary starting point, and might, for example, include a
speaker being under instruction to playback audio in the
context of a group or zone, either as a master or a slave
device. At step 402, that speaker adopts a first state corre-
sponding to the first control signal. For example, that state
might include rendering a stream of digital media from a
particular source based on a particular synchronization pro-
tocol at a given volume. Subsequently, at step 403, the
speaker recerves a second control signal 1n accordance with
the standard UPnP AV media control protocol, and step 404
includes being responsive to the second control signal for
adopting a second state corresponding to the second control
signal. For example, where standard control device 104
provides an 1nstruction to playback a given audio track
available on network 106, the wireless speaker ceases what
it was doing, and commences playing back that audio track
at a volume determined by the standard control device. If the
speaker was operating as part of a group or zone, that ceases
upon adopting this second state. Step 405 1ncludes receiving,
in accordance with the standard media control protocol, a
third control signal indicative of an instruction to adopt a
dormant state, or otherwise realizing a timeout condition. In
either event, the crux of step 405 1s an assumption or
realization that standard control device 104 1s no longer
taking control of the relevant speaker. Responsive to this, the
speaker seeks to identify a fourth state related to the first
state at 406. For example, where the relevant speaker was
previously operating as part ol a group or zone, 1t attempts
to 1dentily that group or zone, and re-join. This 1s 1n some
embodiments achieved by analyzing UPnP commands pro-
vided to the speaker in accordance with the non-standard
media control protocol during the period of time during
which the standard control device was 1n control, which are
optionally buflered 1n internal memory. If a relevant fourth
state 1s able to be 1dentified, and optionally subject to a final
check of predefined exception conditions (1.e. whether 1t 1s
reasonable to adopt the identified state), the speaker adopts
the fourth state.

To summarize the above changes of state in a simple
manner, a speaker initially operates under the control of a
non-standard control point, for example playing back audio
as part of a speaker set. A standard control point then
attempts to takes control of the speaker, which 1t 1s able to
do. From that point, the speaker behaves as 1nstructed by the
standard control point. Once that control ends, the speaker
re-instates 1tself under the influence of the non-standard
control point, and behaves as 1t would have were 1t not for
the impact standard control device (optionally be taking into
account instructions from the non-standard device that were
received, but not implemented due to prioritization of the
standard control device).

Whilst the speaker 1s under control of the standard control
device, commands received in accordance with the non-
standard protocol are not actioned. However, these may be
stored and/or monitored to assist 1n identification of the
fourth state at an appropriate time.

To provide an example of how this cross-over between
standard and non-standard control occurs 1n a practical
example, consider FIG. 5, which illustrates a residential
house 501 having wireless speakers 502 to 513. These are
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arranged 1n various groups (for example to provide stereo
pairs and/or surround arrangements, as indicated by 520 and
530) and zones. In particular, all of the wireless speakers

[

belong to a common “house zone”, which 1s used to eflect
playback of a common track synchronously across all of the
wireless speakers 1n house 501.

Initially, for the sake of example, an advanced control
device 1s used to eflect playback of media located on a
networked media server across the house zone. This 15 used
to create a continuous ambience throughout the house, with
music playing on a substantially continuous basis. In a
similar manner to an example provided further above, a
visitor wishes to share with an audio track contained on a
UPnP enabled cellular telephone (or other portable device).
This visitor 1s able to discover a speaker on which to play
back the relevant track on one of the speakers, due to the
availability of standard UPnP MediaRenderer devices. The
manner in which a MediaRenderer 1s named, 1n accordance
with the UPnP standard, might assist in identilying an
appropriate speaker. For example, a given MediaRenderer
might be named “Kitchen Speaker” to assist the visitor in
identifying it as a speaker in the kitchen. The visitor plays
the relevant track through a selected one of the discovered
standard MediaRenderers, during which time the concerned
speaker or speakers leaves the house zone, and cease playing
the ambient music being streamed across that zone. The
visitor subsequently stops using the speaker (for example,
this might be assumed to have occurred when the speaker
adopts a dormant state for a predetermined period of time,
such as one minute or thereabouts). At that point 1n time, the
speaker rejoins the family zone, and continues to playback
the ambient music synchronously with the other speakers.

To assist in understanding a manner by which dual control
might be implemented on a UPnP device, provided below 1s
an exemplary XML device description for a root device,
according to one embodiment. This 1s intended to be 1ndica-
tive only.

<7xml version="1.0" encoding="ut{-877>
<root xmlns= “urn:schemas-upnp-org:device-1-0"">
<specVersion>
<major>1</major>
<minor>0</minor=>
<specVersion>
<URLBase>base URL for all relative URLs</URLBase>
<device>
<deviceType>urn:schemas-avegasystems-
com:device:AlosDevice:1</deviceType>
<friendlyName>short user-friendly title</friendlyName>
<manufacturer>manufacturer name</manufacturer>
<manufacturerURL>URL to manufacturer
site<YmanufacturerURL>
<modelDescription>long user-friendly title</modelDescription>
<modelName>model name</modelName>
<modelNumber>model number</modelNumber>
<modelURL>URL to model site</modelURL>
<serialNumber>manufacturer’s serial number</serialNumber>
<UDN>uud :UUID</UDN>
<UPC>Universal Product Code</UPC>
<1conList>
<icon>
<mimetype>image/format</mimetype>
<width>horizontal pixels</width>
<height>vertical pixels</height>
<depth>color depth</depth>
<url>URL to 1con</url>
</1con>
XML to declare other icons, if any, goes here
</1conList>
<serviceList>
</servicelList>
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-continued
<deviceList>
</deviceList>
<presentationURL>URL for presentation</presentationURI>
</device>
</root>

Provided below 1s a summary of elements, attributes and
values appearing 1n the device description above. The infor-
mation here 1s mtended to clarity the intended implemen-
tation of the root device according to this exemplary
embodiment.

xml: Required for all XML documents.

root: Required. Includes um:schemas-upnp-org:device-

1-0 as the value for the xmlns attribute; this references
the UPnP Template Language (described below). Case
sensitive and contains all other elements describing the

root device as per the UPnP Basic Device Template.

Note that URLBase i1s Optional and will not be

included 1n the present template. Relative URLSs are not

presently used.

device: Contains the following sub elements:

devicelype: UPnP device type. The root device 1s a
non-standard device and, for the sake of the present
example, conforms to the following description:
urn:schemas-avegasystems-com:device: AiosDe-
vice:1 where 1 1s the integer version number. Period
characters 1n the domain name must be replaced with
hyphens 1n accordance with RFC 2141. The device
type sullix must be <=64 chars, not counting the
version sullix and separating colon. Single URI.

friendlyName: This aligns with the friendly name
defined for any other devices (1e: the MediaRen-
derer) so presenting a uniform device name. A
default friendly name shall be provided as part of the
manufacturing configuration data however user
changes to this element should be stored separately
to the 1mitial factory settings. String. Should be <64
characters.

manufacturer: Manufacturer’s name which can be
device specific and will be part of the manufacturing
configuration data. String. Should be <64 characters.

manufacturerURL: Absolute URL for the manufactur-
er’s web site. This can be device specific and where
space on device permits this field shall be included as
part of the manufacturing configuration data. Single
URL<1024 characters

modelDescription: Long description for end user.
Where space on the device permits this field shall be
included as part of the manufacturing configuration
data. String. Should be <128 characters.

modelName: Model name. Where space on the device
permits this field shall be included as part of the
manufacturing configuration data. String. Should be
<32 characters.

modelNumber: Model number. Where space on the
device permits this field shall be included as part of
the manufacturing configuration data. String. Should
be <32 characters.

modelURL: Absolute URL to the web site for model.
Where space on the device permits this field shall be
included as part of the manufacturing configuration
data. Single URL <1024 characters.

serialNumber: Serial number. Where space on the
device permits this field shall be included as part of
the manufacturing configuration data. String. Should
be <64 characters.
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UDN: Umque Device Name. Universally-unique 1den-
tifier for the device, generated internally 1n the same
way as other UUIDs. Must be the same over time for

a specific device instance (1.e., must survive reboots).
Must match the value of the NT header 1n device
discovery messages. Must match the prefix of the
USN header i all discovery messages. See UPn-
PArchitecture Section 1 on device discovery which
explains the standard NT and USN headers. Must
begin with uuid: followed by a UUID sufhix. Single
URI, maximum length 68 bytes including “uuid:”
portion. Note that UUID formatting hyphens are
optional and for consistency shall not normally be
included.
UPC: Umniversal Product Code. Not included for root
device.
iconList: Used for managing icons, and sub-element
descriptions follow the UPnP Basic Device Tem-
plate.
servicelist: In version 1.0 of the UPnP Device Archi-
tecture, the servicelList element was required, and 1t
was required to contain at least one service element.
These requirements were subsequently rescinded to
accommodate the Gateway and Basic device types.
It the device has no services, the servicelist element
may be omitted entirely, or it may be present but
contain no service elements. Appendix A of the
UPnP Basic: Device Template suggests that older
CPs may enforce the legacy requirement that a
device must contain at least one service. Unless a
concrete requirement can be determined to do this
the root shall not have any associated services, state
variables or the servicelList element.
deviceList: The root shall have an embedded instantia-
tion of at least one device defined by a UPnP Forum
working committee 1 order to satisty the role as a
MediaRenderer or MediaServer, 1f and only if root
device has embedded devices (such as the Services
Device). Contains the following sub element:
device: Repeat once for each embedded device
defined by a UPnP Forum working commuittee. If
UPnP vendor differentiates device by embedding
additional UPnP devices, repeat once for each
embedded device. In all cases will contain the
same sub elements as defined above for root sub
clement device. Note that it 1s essential that all
embedded devices have unique and persistent
UUIDs, the UUIDs differentiate the individual
devices not the physical product.
presentation URL: This element provides an absolute

URL to presentation for the device. Single
URL<1024 characters.

Provided below 1s an exemplary XML device description
for an Services Device, according to one embodiment.
Again, this 1s mtended to be indicative only.

<device>

<device'lype>urn:schemas-avegasystems-

com:device: AlosDevice:1</deviceType>

<friendlyName>short user-friendly title</friendlyName>
<manufacturer>manufacturer name</manufacturer>
<manufacturerURL>URL to manufacturer site</manufacturerURL>

“<ZIT10(
“ZIT100
“ZIT10(

“ZIT10C

Lsd
isd
L
)

Description>long user-friendly title</modelDescription>
Name>model name</modelName>

INumber>model number</modelNumber=>

URL>URL to model site</modelURIL.>

<gerialNumber>manufacturer’s serial number</serialNumber=
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-continued

<UDN>uud:UUID</TUDN=>
<UPC>Universal Product Code</UPC=
<jconlist>

<icon>
<mimetype>1mage/format</mimetype>
<width>horizontal pixels</width>
<height>vertical pixels</height>
<depth>color depth</depth>
<url>URL to 1con</url>

</1con>

XML to declare other icons, if any, goes here

</1conList>

<gervicel.ist>

</servicelList>

<deviceList>

</devicelList>

<presentationURL>URL for presentation</presentationURIL>
</device>

Provided below 1s a summary of elements, attributes and
values appearing in the device description above, some of
which being optional. The mnformation here 1s 1ntended to
clanify the intended implementation of the root device
according to this exemplary embodiment.

device: Contains the following sub elements:

deviceType: UPnP device type. The Services Device 1s
a non-standard device, and conform to the following
description: urn: schemas-avegasystems-com:de-
vice: AlosServices:1 where 1 1s the integer version
number. Period characters in the domain name
should be replaced with hyphens 1n accordance with
RFC 2141. The device type sullix must be <=64
chars, not counting the version suthix and separating
colon. Single URI.

friendlyName: This element must align with the
friendly name defined in the corresponding root
clement so presenting a uniform device friendly
name. String. Should be <64 characters.

manufacturer: This element must align with the manu-
facturer’s name defined in the corresponding root.
String. Should be <64 characters.

manufacturerURL: Where populated, this absolute
URL for the manufacturer’s web site must align with

the corresponding Root element. Single URL <1024
characters

modelDescription: Where populated, this long descrip-
tion for end user must align with the corresponding
root element. String. Should be <128 characters.

modelName: Model name. Where space on the device
permits this field shall be included as part of the
manufacturing configuration data. String. Should be
<32 characters.

modelNumber: Model number. Where space on the
device permits this field shall be included as part of
the manufacturing configuration data as used to
populate the corresponding root element. String.
Should be <32 characters.

modelURL: Absolute URL to the web site for model.
Where space on the device permits this field shall be
included as part of the manufacturing configuration
data as used to populate the corresponding root
clement. Single URL <1024 characters.

serialNumber: Serial number. Where space on the
device permits this field shall be included as part of
the manufacturing configuration data as used to
populate the corresponding root element. String.
Should be <64 characters.
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UDN: Umque Device Name. Universally-unique 1den-
tifier for the device, generated internally 1n the same
way as other UUIDs. Must be the same over time for
a specific device instance (1.e., must survive reboots).
Must match the value of the NT header 1n device
discovery messages. Must match the prefix of the
USN header 1n all discovery messages. See UPn-

PArchitecture Section 1 on device discovery which
explains the standard NT and USN headers). Must

begin with uuid: followed by a UUID suthix. Single
URI, maximum length 68 bytes including “uuid:”
portion. Note that UUID formatting hyphens are
optional and for consistency shall not normally be
included.

UPC: Universal Product Code. Not included ifor
AilosServices.

Iconlist: 1f and only if the device has one or more
icons. Such icons only have meaning for Avega CP
applications and as such this and the associated
clements can be regarded as a place holder for future
use. The existing 1cons available for MediaServer
and MediaRenderer Devices should be suflicient to
meet existing CP requirements. DLNA 7.2.28.1
requires two Jpg 48x48 & 120x120 and two png
48x48 & 120x120 images. Sub element descriptions
must follow the UPnP Basic: Device Template.

servicelList: The Services Device shall exclusively con-
tain non-standard UPriP services (such as Group
Control, Zone Control, and others considered
above). All standard UPnP Devices and services
must only reside within the root <devicelList>. This
restriction also applies for any embedded devices
within the Services Device. The rationale behind this
restriction 1s to ensure ease of compliance testing for
standard UPnP devices. Note that normally there wall
be at least one non-standard service within the Ser-
vices Device however an empty service list 1s per-
missible. In version 1.0 of the UPnP Device Archi-
tecture, the servicelList element was required, and 1t
was required to contain at least one service element.
These requirements were subsequently rescinded to
accommodate the Gateway and Basic device types.
If the device has no services, the servicel.ist element
may be omitted entirely, or it may be present but
contain no service elements. Appendix A of the
UPnP Basic: Device Template suggests that older
CPs may enforce the legacy requirement that a
device must contain at least one service.

deviceList: 1f and only 1f root device has embedded
devices. Contains the following sub elements:
device: Repeat once for each embedded device
defined by a UPnP Forum working committee. If
UPnP vendor differentiates device by embedding
additional UPnP devices, repeat once for each
embedded device. In all cases will contain the
same sub elements as defined above for root sub
clement device. Note that it 1s essential that all
embedded devices have unique and persistent
UUIDs, the UUIDs diflerentiate the individual
devices not the physical product.

presentation URL: This element provides an absolute
URL to presentation for the device. Single URL
<1024 characters.

It should be appreciated that the above examples are
provided primarily to assist in understanding the implemen-
tation of a particular embodiment, and, should not be
regarded as necessarily limiting in any way.
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FIG. 6 shows a wireless speaker subsystem 601, which 1s
appropriate for use in the above embodiments. Wireless
speaker subsystem 601 includes an mput array 602 for
receiving audio signals. Array 602 includes a SPDIF nput,
along with various other standard and proprietary digital
audio mputs. In some instances array 602 includes one or
more analogue audio 1puts, 1n which case wireless speaker
subsystem 601 includes an analogue to digital converter for
converting analogue audio signals into digital form. Once
received (and where necessary digitized) the audio signals
are processed by a processing unit, e.g., a central processing
unit (CPU) 603, which operates 1n conjunction with memory
604. Memory 604 includes software instructions 605 which,
among other functions, allow wireless speaker subsystem
601 to perform methods described herein. It 1s noted that not
all instructions required for performing these methods need
be 1 memory 604 at a given time.

Wireless speaker subsystem 601 1s, for the sake of
example, configured to be a group leader, and presents a
virtual interface for a wireless audio system, and in this
manner also becomes responsible for fetching media from a
server, or 1n the case of an SPDIF stream, partially recov-
ering that stream from a digital input. Data indicative of this
media or stream 1s then distributed to the other devices in the
group. CPU 603 1s responsible for administering playback of
a received audio signal. In a broad sense, this includes two
distinct tasks. Firstly, using a wireless network interface 606,
providing instructions to other wireless speaker subsystems
to play respective components of the audio signal. Secondly,
using an audio output 607 (which in some embodiments
includes one or more speaker cones), playing back the
intended center wireless speaker subsystem component of
the audio signal. There are, of course, detailed issues of
rendering and synchronization, and these fall beyond the
scope of the present disclosure.

Wireless speaker subsystem 601 also includes an infrared
port 610. This infrared port receives inirared control signals
from a compatible infrared remote controller 611. In this
manner, the speaker (and, 1n some cases, the group for which
the speaker i1s leader) 1s able to be controlled by mirared
remote as well as an 802.11 wireless remote (such as control
devices 104 and 105 described above).

It will be appreciated that the disclosure above provides
various advantageous systems and method for providing
dual control functionality 1n a networked media device. In
particular, the methodologies described herein allow such a
device to provide non-standard advanced functionalities 1n
appropriate situations, without necessarily prejudicing
interoperability with standard control devices.

Although embodiments are described herein by reference
to wireless speaker subsystems, 1t will be appreciated that in
other embodiments other wireless media renderers are used.
For example, wireless video units that receive over a wire-
less network data indicative of video and provide that video
via a video output such as an LCD screen or an analogue or
digital connection port.

Additionally, although the above embodiments have been
described by reference to wireless networking, 1n some
embodiments alternate networking arrangements are used
such as wire-based Ethernet networks and power line net-
works. It will be appreciated that embodiments of the
invention described by reference to wireless networking are
equally applicable to these other networking arrangements.

It should be appreciated that although the invention has
been described 1n the context of the IEEE 802.11 standard,
the mvention 1s not limited to such contexts and may be
utilized 1n various other applications and systems, for
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example 1n other systems that use OFDM. OFDM 1s one
example of a multicarrier system in which the signal for
transmission 1s split mto a set of subcarriers. The invention
may also be applicable to other wireless receivers that use
multicarriers.

In keeping with common mndustry terminology, the terms
“base station”, “access point”, and “AP” may be used
interchangeably herein to describe an electronic device that
may communicate wirelessly and substantially simultane-
ously with multiple other electronic devices, while the terms
“client,” “mobile device” and “STA” may be used inter-
changeably to describe any of those multiple other electronic
devices, which may have the capability to be moved and still
communicate, though movement 1s not a requirement. How-
ever, the scope of the invention 1s not limited to devices that
are labeled with those terms.

While an embodiment has been described for operation in
an OFDM receiver with RF frequencies 1n the 5 GHz range
and 2.4 GHz range (the 802.11a and 802.11g vanants of the
IEEE 802.11 standard), the invention may be embodied 1n
receivers and transceivers operating in other RF frequency
ranges. Furthermore, while a transceiver embodiment for
operation conforming to the IEEE 802.11 OFDM standards
has been described, the mmvention may be embodied in
transceivers conforming to other standards and for other
applications, including, for example other WLAN standards

and other wireless standards. Applications that can be
accommodated include IEEE 802.11a COFDM wireless

[LANSs and links, wireless Ethernet, HIPERLAN 2, European
Technical Standards Institute (E'TSI) broadband radio access
network (BRAN), and multimedia mobile access commu-
nication (MMAC) systems, wireless local area networks,
local multipoint distribution service (LMDS) IF strips, wire-
less digital video, wireless USB links, wireless IEEE 1394
links, TDMA packet radios, low-cost point-to-point links,
voice-over-1P portable “cell phones™ (wireless Internet tele-
phones), efc.

In the context of this document, the term “wireless” and
its derivatives may be used to describe circuits, devices,
systems, methods, techniques, communications channels,
etc., that may communicate data through the use of modu-
lated electromagnetic radiation through a non-solid medium.
The term does not imply that the associated devices do not
contain any wires, although in some embodiments they
might not.

Unless specifically stated otherwise, as apparent from the
following discussions, it 1s appreciated that throughout the
specification discussions utilizing terms such as “process-
ing,” “computing,” “calculating,” “determiming” or the like,
refer to the action and/or processes of a computer or com-
puting system, or similar electronic computing device, that
manipulate and/or transform data represented as physical,
such as electronic, quantities mto other data similarly rep-
resented as physical quantities.

In a similar manner, the term “processor’” may refer to any
device or portion of a device that processes electronic data,
¢.g., from registers and/or memory to transform that elec-
tronic data into other electronic data that, e.g., may be stored
in registers and/or memory. A “computer” or a “computing
machine” or a “computing platform” may include one or
mMOore processors.

The methodologies described herein are, 1n one embodi-
ment, performable by one or more processors that accept
computer-readable (also called machine-readable) code con-
taining a set of instructions that when executed by one or
more of the processors carry out at least one of the methods
described herein. Any processor capable of executing a set
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ol instructions (sequential or otherwise) that specily actions
to be taken are included. Thus, one example 1s a typical
processing system that includes one or more processors.
Each processor may include one or more of a CPU, a
graphics processing unit, and a programmable DSP unit. The
processing system further may include a memory subsystem
including main RAM and/or a static RAM, and/or ROM. A
bus subsystem may be included for communicating between
the components. The processing system further may be a
distributed processing system with processors coupled by a
network. If the processing system requires a display, such a
display may be included, e.g., a liquid crystal display (LCD)
or a cathode ray tube (CRT) display. If manual data entry 1s
required, the processing system also includes an input
device such as one or more of an alphanumeric mmput unit
such as a keyboard, a pointing control device such as a
mouse, and so forth. The term memory unit as used herein,
i clear from the context and unless explicitly stated other-
wise, also encompasses a storage system such as a disk drive
unit. The processing system in some configurations may
include a sound output device, and a network interface
device. The memory subsystem thus includes a computer-
readable medium that carries computer-readable code (e.g.,
software) including a set of 1instructions to cause performing,
when executed by one or more processors, one of more of
the methods described herein. Note that when the method
includes several elements, e.g., several steps, no ordering of
such elements 1s 1mplied, unless specifically stated. The
solftware may reside in the hard disk, or may also reside,
completely or at least partially, within the RAM and/or
within the processor during execution thereof by the com-
puter system. Thus, the memory and the processor also
constitute computer-readable medium encoded with com-
puter-executable code.

Furthermore, a computer-readable medium may form, or
be mncludes 1n a computer program product.

In alternative embodiments, the one or more processors
operate as a standalone device or may be connected, e.g.,
networked to other processor(s), 1n a networked deployment,
the one or more processors may operate in the capacity of a
server or a client machine 1n server-client network environ-
ment, or as a peer machine 1n a peer-to-peer or distributed
network environment. The one or more processors may form
a personal computer (PC), a tablet PC, a set-top box (STB),
a Personal Digital Assistant (PDA), a cellular telephone, a
web appliance, a network router, switch or bridge, or any
machine capable of executing a set of instructions (sequen-
tial or otherwise) that specily actions to be taken by that
machine.

Note that while some diagram(s) only show(s) a single
processor and a single memory that carries the computer-
readable code, those in the art will understand that many of
the components described above are included, but not
explicitly shown or described 1in order not to obscure the
inventive aspect. For example, while only a single machine
1s 1llustrated, the term ‘“machine” shall also be taken to
include any collection of machines that individually or
jomtly execute a set (or multiple sets) of instructions to
perform any one or more of the methodologies discussed
herein.

Thus, one embodiment of each of the methods described
herein 1s 1 the form of a computer-readable medium
encoded with a set of istructions, €.g., a computer program
that are for execution on one or more processors, €.g., one
or more processors that are part of a wireless speaker
subsystem unit or other wireless media rendering device.
Thus, as will be appreciated by those skilled in the art,
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embodiments of the present invention may be embodied as
a method, an apparatus such as a special purpose apparatus,
an apparatus such as a data processing system, or a com-
puter-readable medium, e.g., a computer program product.
The computer-readable medium carries computer readable
code mcluding a set of 1nstructions that when executed on
one or more processors cause the processor or processors to
implement a method. Accordingly, aspects of the present
invention may take the form of a method, an entirely
hardware embodiment, an entirely software embodiment or
an embodiment combining software and hardware aspects.
Furthermore, the present invention may take the form of
computer-readable medium (e.g., a computer program prod-
uct on a computer-readable storage medium) encoded with
computer-readable program code embodied 1n the medium.

The software may further be transmaitted or received over
a network via a network interface device. While the com-
puter-readable medium 1s shown in an exemplary embodi-
ment to be a single medium, the term “computer-readable
medium” should be taken to include a single medium or
multiple media (e.g., a centralized or distributed database,
and/or associated caches and servers) that store the one or
more sets of istructions. The term “computer-readable
medium™ shall also be taken to include any medium that 1s
capable of storing, encoding or carrying a set of istructions
for execution by one or more of the processors and that
cause the one or more processors to perform any one or more
of the methodologies of the present invention. A computer-
readable medium may take many forms, including but not
limited to, non-volatile media, volatile media, and transmis-
sion media. Non-volatile media includes, for example, opti-
cal, magnetic disks, and magnetooptical disks. Volatile
media mcludes dynamic memory, such as main memory.
Transmission media includes coaxial cables, copper wire
and fiber optics, including the wires that comprise a bus
subsystem. Transmission media also may also take the form
ol acoustic or light waves, such as those generated during
radio wave and infrared data communications. For example,
the term “computer-readable medium™ shall accordingly be
taken to included, but not be limited to, solid-state memo-
ries, a computer product embodied 1n optical and magnetic
media, a medium bearing a propagated signal detectable by
at least one processor of one or more processors and
representing a set of instructions that when executed 1mple-
ment a method, a carrier wave bearing a propagated signal
detectable by at least one processor of the one or more
processors and representing the set of instructions a propa-
gated signal and representing the set of instructions, and a
transmission medium in a network bearing a propagated
signal detectable by at least one processor of the one or more
processors and representing the set of instructions.

It will be understood that the steps of methods discussed
are performed 1n one embodiment by an appropriate pro-
cessor (or processors) of a processing (1.e., computer) sys-
tem executing instructions (computer-readable code) stored
in storage. It will also be understood that the invention 1s not
limited to any particular implementation or programming
technique and that the invention may be implemented using
any appropriate techniques for implementing the function-
ality described herein. The invention 1s not limited to any
particular programming language or operating system.

Reference throughout this specification to “one embodi-
ment” or “an embodiment” means that a particular feature,
structure or characteristic described 1n connection with the
embodiment 1s imncluded 1n at least one embodiment of the
present invention. Thus, appearances of the phrases “in one
embodiment” or “mn an embodiment” in various places
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throughout this specification are not necessarily all referring
to the same embodiment, but may. Furthermore, the particu-
lar features, structures or characteristics may be combined 1n
any suitable manner, as would be apparent to one of ordinary
skill 1n the art from this disclosure, 1n one or more embodi-
ments.

Similarly 1t should be appreciated that in the above
description of exemplary embodiments of the invention,
various features of the invention are sometimes grouped
together mm a single embodiment, figure, or description
thereol for the purpose of streamlining the disclosure and
aiding 1n the understanding of one or more of the various
inventive aspects. This method of disclosure, however, 1s not
to be mterpreted as retlecting an intention that the claimed
invention requires more features than are expressly recited
in each claim. Rather, as the following claims reflect,
iventive aspects lie i less than all features of a single
foregoing disclosed embodiment. Thus, the claims follow-
ing the Detailed Description are hereby expressly 1mncorpo-
rated mto this Detailed Description, with each claim stand-
ing on 1ts own as a separate embodiment of this invention.

Furthermore, while some embodiments described herein
include some but not other features included in other
embodiments, combinations of features of different embodi-
ments are meant to be within the scope of the invention, and
form different embodiments, as would be understood by
those 1n the art. For example, 1n the following claims, any of
the claimed embodiments can be used 1n any combination.

Furthermore, some of the embodiments are described
herein as a method or combination of elements of a method
that can be implemented by a processor of a computer
system or by other means of carrying out the function. Thus,
a processor with the necessary instructions for carrying out
such a method or element of a method forms a means for
carrying out the method or element of a method. Further-
more, an element described herein of an apparatus embodi-
ment 1s an example of a means for carrying out the function
performed by the element for the purpose of carrying out the
ivention.

In the description provided herein, numerous specific
details are set forth. However, 1t 1s understood that embodi-
ments of the invention may be practiced without these
specific details. In other instances, well-known methods,
structures and techniques have not been shown 1n detail 1n
order not to obscure an understanding of this description.

As used herein, unless otherwise specified the use of the
ordinal adjectives “first”, “second”, “third”, etc., to describe
a common object, merely indicate that diflerent instances of
like objects are being referred to, and are not intended to
imply that the objects so described must be 1 a given
sequence, either temporally, spatially, in ranking, or 1n any
other manner.

“Variants of the IEEE 802.11 standard” as used herein
means the varants and proposed variants of the IEEE 802.11
standard. Variants are versions defined in clauses of the
standard and proposed amendments of the standard.

It should be appreciated that although the invention has
been described in the context of variants of the IEEE 802.11
standard, the invention 1s not limited to such contexts and
may be utilized in various wireless and non-wireless net-
work applications and systems.

In one embodiment the SPDIF enabled device becomes
the leader. In some embodiments, the group and the media
source will not be implicitly linked together, so 1t may be
possible for one device to have the SPDIF input and another
to provide the streaming source from SPDIF.
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A networked digital media device may be connected
through any form of computer network including networks
with wired and wireless physical layers and networks con-
sisting of multiple physical layers. The network through
which the digital media device 1s connected does not affect
the operation of the group other than to partially vary the
extent to which synchronous playback 1s possible.

While in most of the description above, a set of wireless
speakers 1s used as an example of a networked digital media
player, the invention 1s not limited to wireless speakers.
Those 1n the art would readily be able to modily the
description provided herein for wireless speakers and apply
the methods and apparatuses to other discrete media devices.
Thus while 1n one embodiments, some of the media devices
include a radio 1nterface and the network includes a wireless
network, 1n general, the ivention 1s applicable to media
devices that can connect to a computer network. The
description 1s provided in terms of wireless speakers 1n order
to keep the description simple and not obscure the inventive
concepts.

Furthermore, 1n most of the description above, a wireless
audio system 1s used as an example of a networked digital
media playback system—i.e., as an example of a system that
allows one or more devices connected via a computer
network to render digital media, the mnvention 1s not limited
to a wireless audio system. Those of ordinary skill in the art
would readily be able to modity the description provided for
wireless audio systems herein and apply the methods and
apparatuses to other digital media playback systems. The
description 1s provided in terms of wireless speakers and a
wireless audio system 1n order to keep the description simple
and not obscure the mventive concepts.

All publications, patents, and patent applications cited
herein are hereby incorporated by reference.

Any discussion of prior art in this specification should 1n
no way be considered an admission that such prior art 1s
widely known, 1s publicly known, or forms part of the
general knowledge 1n the field.

In the claims below and the description herein, any one of
the terms comprising, comprised of or which comprises 1s an
open term that means 1including at least the elements/features
that follow, but not excluding others. Thus, the term com-
prising, when used 1n the claims, should not be interpreted
as being limitative to the means or elements or steps listed
thereatter. For example, the scope of the expression a device
comprising A and B should not be limited to devices
consisting only of elements A and B. Any one of the terms
including or which includes or that includes as used herein
1s also an open term that also means including at least the
clements/features that follow the term, but not excluding
others. Thus, including i1s synonymous with and means
comprising.

Similarly, it 1s to be noticed that the term coupled, when
used in the claims, should not be interpreted as being
limitative to direct connections only. The terms *“‘coupled”
and “connected,” along with their derivatives, may be used.
It should be understood that these terms are not intended as
synonyms for each other. Thus, the scope of the expression
a device A coupled to a device B should not be limited to
devices or systems wherein an output of device A 1s directly
connected to an mput of device B. It means that there exists
a path between an output of A and an input of B which may
be a path including other devices or means. “Coupled” may
mean that two or more elements are either in direct physical
or electrical contact, or that two or more elements are not in
direct contact with each other but yet still co-operate or
interact with each other.
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Thus, while there has been described what are believed to
be the preferred embodiments of the mnvention, those skilled
in the art will recognize that other and further modifications
may be made thereto without departing from the spirit of the
invention, and 1t 1s mtended to claim all such changes and
modifications as fall within the scope of the mvention. For
example, any formulas given above are merely representa-
tive of procedures that may be used. Functionality may be
added or deleted from the block diagrams and operations
may be interchanged among functional blocks. Steps may be
added or deleted to methods described within the scope of
the present ivention.

I claim:

[1. A method performed by a networked digital media
device for providing dual-control functionality, the method
including the steps of:

advertising a standard digital media playback device, the
standard digital media playback device being discov-
crable and controllable by a standard control device 1n
accordance with a standard media control protocol;

(11) advertising a non-standard digital media playback
device, the non-standard device being discoverable and
controllable by a non-standard control device 1n accor-
dance with a non-standard media control protocol;

(111) receiving, 1n accordance with the non-standard media
control protocol, a first control signal;

(1v) being responsive to the first control signal for adopt-
ing a first state corresponding to the first control signal;

(v) receiving, i accordance with the standard media
control protocol, a second control signal;

(vi) being responsive to the second control signal for
adopting a second state corresponding to the second
control signal,

(vi1) being responsive to a timeout condition, or a third
control signal indicative of an instruction to adopt a
dormant state, for identifying a fourth state related to
the first state; and

(vinn) selectively adopting the fourth state;

wherein the standard digital media playback device and
the non-standard digital media playback device share
common hardware.]

[2. A method according to claim 1 wherein the standard
and non-standard devices are embedded devices of a root
device.]

[3. A method according to claim 1 wherein the standard
digital media playback device and the non-standard digital
media playback device are each advertised 1in accordance
with a common open connectivity protocol.}

[4. A method according to claim 3 wherein the common
open connectivity protocol is UPnP.]

[5. A method according to claim 1 wherein the standard
media control protocol 1s compliant with the UPnP AV
standard.]

[6. A method according to claim 1 wherein the non-
standard multimedia protocol provides control access to one
or more advanced services.]

[7. A method according to claim 6 wherein the one or
more advanced services relate to group and/or zone interop-
erability, or to surround sound functionality.}

[8. A method according to claim 1 wherein the non-
standard device 1s an embedded services device for encap-
sulating one or more non-standard UPnP services.]

[9. A method according to claim 8 wherein the one or
more non-standard UPnP services relate to group and/or
zone interoperability, or to surround sound functionality.]

[10. A method according to claim 1 wherein the net-
worked digital media device 1s a virtual device representa-
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tive of a networked media system including by a plurality of
distributed hardware devices.]

[11. A method according to claim 1 wherein a control
signal received in accordance with the standard media
control protocol 1s prioritised over a control signal received
in accordance with the non-standard media control proto-
col.]

[12. A method according to claim 1 wherein a control
signal received in accordance with the standard media
control protocol 1s temporarily prioritised over one or more
control signals recerved 1n accordance with the non-standard
media control protocol.}

[13. A method according to claim 1 including receiving,
in accordance with the standard media control protocol, the
third control signal.]

[14. A method according to claim 1 wherein the net-
worked media playback device 1s a networked speaker
subsystem unit.]

[15. A method according to claim 14 wherein the net-
worked media playback device 1s a wireless speaker sub-
system unit.}

[16. A method according to claim 15 wherein the common
hardware includes a network device for receiving streamed
media data, a processor for rendering that streamed media
data, and an analogue output for providing analogue data
based on the rendering of the streamed media data.]

[17. A method according to claim 1 wherein the net-
worked media device is media server.]

[18. A networked digital media device for providing
dual-control functionality, the device being configured to:

(1) advertise a standard digital media playback device, the

standard digital media playback device being discov-
crable and controllable by a standard control device 1n
accordance with a standard media control protocol;

(1) advertise a non-standard digital media playback

device, the non-standard device being discoverable and
controllable by a non-standard control device 1n accor-
dance with a non-standard media control protocol;

(111) recerve, 1n accordance with the non-standard media

control protocol, a first control signal;

(1v) 1 response to the first control signal, adopt a first state

corresponding to the first control signal;

(v) recerve, 1n accordance with the standard media control

protocol, a second control signal;

(vi) 1n response to the second control signal, adopt a

second state corresponding to the second control signal;

(vi1) 1n response to a timeout condition, or a third control

signal indicative of an instruction to adopt a dormant
state, 1dentily a fourth state related to the first state; and

(vin1) selectively adopt the fourth state;

wherein the standard digital media playback device and
the non-standard digital media playback device share
common hardware of the networked digital media
device.]

[19. A media playback unit including:

a networking interface for connecting to a computer
network over which streamed media data 1s transported
for rendering at distributed locations; and

one or more processors configured for:
carrying out a discovery process on the computer

network for allowing mutual discovery of the device,
none or more complementary devices, and none or
more complimentary multimedia systems;
advertising a standard digital media playback device,
the standard digital media playback device being
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discoverable and controllable by a standard control
device 1n accordance with a standard media control
protocol; and

advertising a non-standard digital media playback
device, the non-standard device being discoverable
and controllable by a non-standard control device 1n
accordance with a non-standard media control pro-
tocol;

receiving, in accordance with the non-standard media
control protocol, a first control signal;

being responsive to the first control signal for adopting
a first state corresponding to the first control signal;

receiving, in accordance with the standard media con-
trol protocol, a second control signal;

being responsive to the second control signal for adopt-
ing a second state corresponding to the second
control signal;

being responsive to a timeout condition, or a third
control signal indicative of an 1nstruction to adopt a
dormant state, for identitying a fourth state related to
the first state; and selectively adopting the fourth
state. ]

20. A method performed by a networked digital media
device for providing dual-control functionality, the method
including the steps of.

(i) advertising a standard digital media playback device,
the standard digital media playvback device being dis-
coverable and controllable by a standard control
device in accordance with a standard media control
protocol;

(ii) advertising a non-standard digital media plavback
device, the non-standard device being discoverable and
controllable by a non-standard control device in accor-
dance with a non-standard media control protocol;

(iii) receiving, in accordance with the non-standard media
control protocol, a first control signal from a first
control device;

(iv) being responsive to the first control signal for adopt-
ing a first state corrvesponding to the first control signal,
wherein in the first state the networked digital media
device operates as part of a group and/or zone, or
surround sound arrangement;

(v) receiving, in accordance with the standard media
control protocol, a second control signal from a second
control device: and

(vi) being responsive to the second control signal for
adopting a second state corvesponding to the second
control signal, wherein in the second state the net-
worked digital media device ceases operating as part of
the group and/ov zone or surround sound arrangement
and commences vendering of digital media in accor-
dance with data from the second control device,

wherein the standarvd digital media playback device and
the non-standard digital media playback device share
common hardware.

21. A method according to claim 20 wherein the standard
and non-standard devices are embedded devices of a root
device.

22. A method accovding to claim 20 whevrein the standard
digital media plavback device and the non-standard digital
media playback device arve each advertised in accordance
with a common open connectivity protocol.

23. A method according to claim 22 wherein the common
open connectivity protocol is UPnP.

24. A method accovding to claim 20 whevrein the standard
media control protocol is compliant with the UPnP AV
standavrd.
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25. A method according to claim 20 wherein the non-
standard multimedia protocol provides control access to one
or more advanced services.

26. A method accovding to claim 25 wherein the one or
movre advanced services relate to group and/or zone interop-
erability, or to surround sound functionality.

27. A method according to claim 20 wherein the non-
standard device is an embedded sevvices device for encap-
sulating one or more non-standavd UPnP services.

28. A method according to claim 27 whevein the one or
movre non-standard UPnP services rvelate to group and/or
zone interoperability, or to surround sound functionality.

29. A method according to claim 20 wherein the net-
worked digital media device is a virtual device vepresenta-
tive of a networked media system including by a plurality of
distributed havdware devices.

30. A method according to claim 20 wherein a control
signal received in accovdance with the standavd media
control protocol is prioritised over a control signal veceived
in accordance with the non-standard media contvol protocol.

31. A method according to claim 20 wherein a control
signal received in accovdance with the standavd media
control protocol is temporarily prioritised over one or more
control signals veceived in accovdance with the non-stan-
dard media control protocol.

32. A method according to claim 20 wherein the net-
worked media playback device is a networked speaker
subsystem unit.

33. A method according to claim 32 wherein the net-
worked media plavback device is a wireless speaker sub-
system unit.

34. A method according to claim 33 wherein the common
havdware includes a network device for receiving streamed
media data, a processor for rendering that streamed media
data, and an analogue output for providing analogue data
based on the rendering of the streamed media data.

35. A method accovding to claim 20 whervein the net-
worked media device is media server.

36. A networked digital media device for providing dual-
control functionality, the device being configured to:

(i) advertise a standard digital media playback device, the
standard digital media playback device being discov-
ervable and controllable by a standavd control device in
accorvdance with a standard media control protocol;

(ii) advertise a non-standard digital media plavback
device, the non-standard device being discoverable and
controllable by a non-standard control device in accor-
dance with a non-standard media control protocol;

(iii) receive, in accordance with the non-standard media
control protocol, a first control signal from a first
control device;

(iv) in respomnse to the first control signal, adopt a first
state corresponding to the first control signal, wherein
in the first state the networked digital media device
operates as part of a group and/or zone, or surround
sound arrangement;
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(v) receive, in accovdance with the standard media control
protocol, a second control signal from a second control
device; and
(vi) in respomnse to the second conmtrol signal, adopt a
second state corresponding to the second control sig-
nal, wherein in the second state the networked digital
device ceases operating as part of the group and/or
zone or surround sound arrangement and commences
rendering of digital media in accovdance with data
from the second control device,
wherein the standarvd digital media playback device and
the non-standard digital media playback device share
common harvdware of the networked digital media
device.
37. A media plavback unit including:
a networking interface for comnecting to a computer
network over which streamed media data is transported
Jor rendering at distributed locations; and
one or movre processors configured for:
carrying out a discovery process on the computer
network for allowing mutual discovery of the media
plavback unit, none or more complementary devices,
and none or more complimentary multimedia sys-
lems,;

advertising a standard digital media playback device,
the standard digital media plavback device being
discoverable and controllable by a standavd control
device in accordance with a standard media control
protocol; and

advertising a non-standard digital media plavback
device, the non-standarvd device being discoverable
and controllable by a non-standard control device in
accovdance with a non-standard media control pro-
tocol;

receiving, in accordance with the non-standard media
control protocol, a first control signal from a first
control device;

being responsive to the first control signal for adopting
a first state corresponding to the first control signal,
wherein in the first state the media playback unit
operates as part of a group and/or zone, or surround
sound arrangement;

receiving, in accordance with the standard media con-
trol protocol, a second control signal from a second
control device; and

being responsive to the second control signal for adopt-
ing a second state corresponding to the second
control signal, wherein in the second state the media
plavback unit ceases operating as part of the group
and/or zone or surround sound arrangement and
commences rendering of digital media in accovdance
with data from the second control device.
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