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(57) Abstract: The present invention is generally directed to a playback device configured to audibly output audio in a.multi-network
environment The device may include a network interface to receive audio and/or video data over a plurality of wireless networks;
speaker drivers; one or more color indicators associated with wireless networks; a user intertace to receive a user' s selection of a specific
wireless network through a the use of a color indicator; and one or more processors to sign into a selected first wireless network and
receive data therefrom, and to audibly output the data received; receive from the user interface a selection of a specific color, the specitic
color associated with a second wireless network; sign out of the specitic wireless network and into the second wireless network; and
receive from the second wireless network data, and output the audio via the one or more speaker drivers.
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GROUP SPEAKERS

BRLATER APPLICATIONG

1001 This application clabms priority to US. Provisional Patent Application No. G2/348 223,
filesd on 13 Jone 2016, whick is incorporated by reforence bevein in s entirety.

BACKGROUND.

0021 Speaker teehnnlogy has advanced over the last 100 years, however the speaker sysien
covirol madel (Lo, architechme) has revoained geoerally the same. Such models gener ally remain
bhased on a promise thar one device controls all speakers, something referred 1o hereln a8 the Contral
Control Model, As a result, current speaker systams may be complex, limtted and require expensive
solutions when new capabilities are fovented and needed by wnd osers. 1 is therefore desirable (o

ernove omeetivity Hnitehony,

r—;

rodiwe cem;}iaﬁ}i}-‘, revove extermal wireless network dependencies,
and vedupe speaker systeny setup Ui,

RN A drawback of the Central Corgrol Model may stem from the fact that 3t has & single point
of ergry. This single point of entry may create Hmitations, overcoming which may require com wex
customivation at a ligh eost, High costs may o trn deter customers. Inaddition, the Contral Control
Modet s geneally infloxible and when 2 new techuolugy omergss, a oustomer ofien has to replace hns
or her whole system to get the advantages of the new techuology.  Accovdingly, 8 new type of
wireless speaker that expands the capabilities of Bluetooth and/or Wit speakers is desivable,

SUMMARY OF THE INVENTIN,

]

{04 Aspeets in aceerdancs with some embodiments of the present ivvention way inchede »
playback device configured to mudibly owipat andio in o multb-network eoviromment, the dovice
cotaprising & network herface 1o revelve andio data over a plurality of wireless setworks; one or
more speaker drivers to audibly cutput the audio received; one or move color indivators assoviated
specific wireloss networks: & wser tnterface, the aser intorface configured to roecive a waer g 1o
setect a sperific wircless network through a waer selection of a spesific eolor indieator; and one or
are provessors, configured o) sign into g selected first specific wircless network and recetve walio

data thersfron, and to sudibly output the andio duta received via the one or more speaker drivers

recetve fromn the user nterface a selection of a specific oolor, the specific color associated with

second specific wirelsss network; sign ont of the frst specific wireless netwwork and into the seeond
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specilie wireless petworks and recsive from the second specific wireless network audic data, and
sutpit the sudio data via the one or more speaker drivers,

05 Aspeats i secordance with some erdbodiments of the presest invention ma v inelade a
network Loy broadeasting and sharing wirelesy data, the network comppriaing a plurality of wirclesa
plavback devicss, sach acting as an individeal node In a specific wireless network, sach wircloes
playback devies configured 01 nceess the speeifie wireloss network; and audibly cutpt wudio andior
viden data received over the speeific wircless notwork; whersin sach wireless plavback devies

1‘

enables communication between devices on the specific wireloss network, such that the soures of the

audio andfor video dia may be any of the devices on the specific wireless network,
10084 Asprets tn accordance with some embodiroents of the present invention may include a
playback device configured to andibly cutpot audio andior vides dala received fram a wireleas

network in o multi-notwork environment, the playback device acting a8 an ndividual node on the
wireless network and belng configured to broadeast the aulio anddor viden data andibly eulpat, or ©
st a8 a repeater and broadeast the audio andior video data recoived from the wirsiess network, the
device comprising: a network interface to receive audic data over a plumdity of wireloss networks:

one o e speaker drivers to audibly output the audio received; g user Interface, the nver inderfacs

contigured fo receive a nser gl B select the wirveless notwork; and one or mere PLOCOSSITS,
contigured by sign into a selocted first wirsless network and receive audio data therefrom, and to
audibly outpat the audio data repelved via the one or more speaker drivers, wherein the playback
devive bas the proper eredentialy and authorieation to sign into the Sirst wireless network withem SHY
ssdditional user input receive from the user interface a selection of a seeond wireless networks sign
out of the first wireloss network and into the second wireless network, wherein the plavback devics
hus the proper credentials and anthorization fo sign into the second wirsless network without any
addinional waer input; and recelve from the second wireless netwenrk andio data, and output the audio
data via the oue v more speaker drivers,

[607 These and other aspects will become apparent from the following description of the
mvention taken in conjunction with the following drawings, although varistions and modifivations
may be effecied without departing frova the spirit and scope of the novel convepts of the nvention.

PEESCRIPTION OF THE FIOURES.
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{OUR] The present hvention can be more fully wnderstood by reading the followt ing detatled
deseription together with the accrmpanying drawings, in which ke reference indicators are used o
designale like elements. The accompanying figures depict cortain Hlustrative embodiments and m ay
aid fn understanding the following detailed description. Before any embodiment of the nvention is

explained fo detadl, 8 s 10 be understood that the Invention is not lmited n i appheation o the

details of construction and the arangements of components sef forth in the fetlowing deseription oy

tustrated in the dewings. The erabodiments depicied are to be undurstood as oxen sptary and o ne
way Hmiting of the overall scope of the invention, Alseo, it is to be undersiond that the plraseology
and terminology used hereln is fiv the purposs of description and should no regarded g landting,

-~

The detailed deseription will roake reference to the following figures. in which:

G0 Figure | flustrates MOLH (8W) group pairing, in acoordance with some smbodiments of
the present invention,

{0101 Floore 2 Hlustrates MOD (SW) group palting, in accordance with some embodiments of

the present nvention.

v.—v

0T Figwe 3 (ustrates G8 (W) group palving, in sccordancs with somie emnbodimenta of the
present invention,
(O012] Figure 4 Hustrates MOD{SW growp palring utlizing eplor, in accordance with some
embadisents of the presend tnvention,
{0131 Floure S tHustrates GOS8 (HW) group pairing wtilizing solor, in accordance with sonse
stobodiments of the present invention,
0] Fiowee © illostrates exemplary group asseciations, in acoordance with some embodiments
of the present invention,
(0015 Frguwe 7 Hlustraten sy exenplary group st In scoordance with some embodiments of the
m&‘mf‘{ raventicn.
(0161 Figure ¥ ilostrates oxomplary privacy settings, in accordanee with some enthodinents of
the prosent nvention,
[0017] Figure 9 llustrates exomplary subgroups, in accordapee with some embodiments of the
prosent wvention,
{01B] FPigore 10 Hlustrates exemplary MCD to U8 pairing, in accordaves with some

embodiments of the present invention.
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{0019} Figure 11 Hlusirates exemplary MOTS to GS pairing, tn accordance with some
embodinents of the present invention.

{BO20] Figore 12 iHostrates an exemplary MCD gronp paiving flow, fn scoordance with some
embodiments of the present nvention.

{21 Figure 13 Hhustrates an exemplary GM groep pairing flow, in accordance with some
srnbodiments of the present invention

flow, it aceordance with some

&

(0023] Figure 14 Wustrates an exenplary GS group paiving

erboditnonts of the present invention,

JOOZ31 Figure 13 illostrates exemplary MOD to MOD pairing, W scoordanes with some

embodiments of the present invention,

00241 Figare 16 Glustrates exempley G to O8 pairing, in accordance with some crmbodiments

of the present Invention,

[OG25) Plgure 17 Mustrades exemplary GX (0 GR pairing, in seeordance with some embodments of

the present nvention,

{0026 Figure 18 ilusirates an exemplary flow for requested pairing, in acordunce with sorae

ombostiments of the present nvention.

{027 Figure 18 Hustrates an oxemplary flow for host pairing, In sccordancs with some
embudiments of the presert invention.

{UUZB] Plgore 20 illustrates an exemplary command paiving Sow, in sccordance with soms
embodiments of the present invention,

00261 Frgwre 21 llustrates an exemplary Sow for MOD or O8 1a MOD to GYMOD group mergs,
in accordance with soms siobodiments of the present invention,

HHG0T Figore 22 Blustrates an exomplary fow for GS fn UG8 o GS group merge How, in
aveordance with some eobodiments of the present nvention,

(OO31] Figure 23 Hlustrates an exenplary group merging via a network bridge, inaccordanee with
sonte embusliments of the present invertion.

0331 Figure 24 lustrates an exemplary nedia strcaming push versas pall, i seeordancs with
some embodiments of the prosent invention.

(00331 Figure 28 tlustrates an exemplary group storage, i accordauce with soms smhodiments of

the present invention,
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{034] Plgore 26 illastrates an exenplary ACK process, in sceordance with some enshoditaents af
the present nvention,

035 Pigore 27 Hlustrates an exemplary speaker managoment controller, i secordance with
some embadiments of the present ivention,

DETAILED DESCRIPTION OF THE INVENTION.

{361 The matters exeraplified in this desciption are provided (o assist i g comprehasive
understanding of various exemplary embodiments disclosed with reference to the SOCIRETYing
figawes, Accordingly. those of ordinary skill in the art will recopmize that vartous changes and
mditications of the exemplary embodiments deseribed herein can be made without departing from
the spivit and scope of the clalmed fnvention, Desoriptions of well-known functions and construations
ave prvted for clarity and conclzeness. Muoveover, as used heretn, the singular may be hutorproted in
the phaad, and alternately, any term in the pheal may be fnterpreted to be in the dogular, nlssy
otirwise indieated, the ferms nsed in this document should be read in accordance with commen
USage.

{U037] Inaccondanee with the presot invention, this may be referred to a5 a Disteibuted Covtreld
Model (IOM), 1o short, 8 DOM may take control away from one contralized device and redistributes
coniral to the speakers themselves. Accordingly, any devics may comnect 1o any speaker and data
and or commands e forwarded 1o any or all speakers belonging to the speaker systeny network,
{BO38] Group speakers arg the result of these conteol model architeotural changes. Faeh greup
speaker may build ite own wireless network and may inchude the capability to mmoncmenaly join any

other speaker network.  Group speskers may mutonsmously setup fnlly functional mulihaspeaker
wirgless sadin networks goickly, reducing sehuyp e, Moreover, audio zoming may be greatly
stmplitied becausse group sprakers may scionomonsly leave for sxample Zone A (Lo notwork A,
group cotor ~Lheen) 1 join Jone B {(Le. nebtwork B, group color ~ Bloe) by changing the proup cedor
of the speaker Hselfl Pl anothor way, @ user can now rezone a speaker bolanging to network & ~
Gireen, by changing s LEDVgroup color from green to blue. The speaker may automatically fad and
join the blue network, (Network B). In addition, growy speakers may function as wireless repeaters.
effectively expanding wircless nebwork coverage srea of not only the speaker netwerk, Tt opticenally

axternal wireless networks.
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{00351 in general, Group Speakers utiize & model that incovporates maitiple points of gatey, and
tlependent wireless mwesh notworks, called the Distributed Control Model, Ereee! Reforence
souree not found, dlustrates three aspects of the Distributed Contvol Maodel, which are -Isolate,
A-Ehnstribute and 3-Forward, Bach speaker in the Distributed Control Model may posseas the abiltiy

b

to build an independent wireless network (L. fsolate). In addition, cach speaker may Ruwetion as an

entry point for gxternal devices 1o send duta streams and control moess ages (Lo, distribuig). Alsa, sach
spogher may have the ability 1o frward such data streams and conteod mes asages o any noade or

speaker within the wireless network, I other waords, the Distributed Contral Mode! may distrihate
sontrot fo all devices capable of connecting to & speaker, and these speakers may foreard data
streams and vommands o other speakers or external devices connected to the wireless network,
0043 As a resuly, the oversll systeny complexify may be reduced becguse the contral doviee may
ne fonger be responsible for providing any new capabilities.  Raber, new copabiliies may be
provided by the speakers themselves,  Complexity may be forther roduced becawe no external
wivedess rovters and repeaters may be required for the speaker systems o function. As a result,
speakers systerns using the Distriboted Control Mode! may have more capabitities whils sesting loss,
due o a reduction in complexity, Hratations and equipment.

0

i

The present nvention Is generally divected to what is tormed “Group Speshers” or MGE.

preeer

Uroup Speakers were designed to address the problems associated speakers operated with the central
control model, as discussed gbove (ncluding but not limbted o Blustooth andéor Wi-Fi based
speakers). In general, Group Speakers may be g network of wireless speakers that conneot to eagh
ather, synehronizing sudio across cach speaker. Audio stremming and/or selectinn may not be Himited
f one master control device (MU, but Instead ranltiple MUDs and/or any connseted device may bo
capable of connecling to and playing andfor sircaming aundic on the sotire group of wireless
speakers. This functionality may create or add a soelal dynamic currently snavailable by providing
asers with the ability o combine speakers into a stngle group and sasily change the stremning souree,
A master condrol device may be any devics that ean connect 1o and control 8 group speaker vig its
command inferface. For sxample, a mobile phove or computer {e.g. personal computer, laptop,
tabilet, ere} may be a MOD, Andio steeams and vomirol commands may be forsvarded from the groap
speaker o which the MOD is conneoted to auy group speaker or device belonging to the wireloss

notwork,
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0421 In the simplest example, one MOD may be connected to at Jesst one Group Speaker. A
user may then add an additional GS to the group via software on the MOD or hardwirs on the
sporkers themselves. A user of the present invention may, for example, add sdditional group
spegkers W the group via @ master pontrel application (MUA) operating on the master control sdoviee
(MR, or vig a group speaker application (GNAY or "app” that miay be ranning on the hardware of
the speakers themselves, The addition of a Grounp Speaker 1o 1 group is termed ¥ group paiving.” As
shown i Erver! Reference source not found.-3 5 user with sufficient acoess s permissions to Group
Speaker A and B, may associate G8 A and B with & wser defined group. Chroup associations may be
persistent and H so, persistent assoviations voay be changed via the MCA or GSA ¢ appr or sodbware

nanng on the MOTY or speskers themselves, respectively.

A%

et

i

{0431 In flgave 1, noaltiple contml devices CDevice &7 110, “Devive B 11, “Dovige £

“Revive DY 113} may each have aceess to an independent wireless network 120 comprising one or

»

YNy

123, 124} Control may bo distributed to cach of the devices 110, 111 112,

tnore speakers {121, 133,
HES, and each speaker 121, 122,123, 124 may forevard the audio stream frow a contral dovige to any
other speaker 121, 122, 123, 124 o group of speskers. Note that contrel deviees may inviede
wirsless mobdle phoses, computers, laptops, lablets, and even appliances, thermostals, sensors, otc,

{0044 With veference to Figure 2, a contro} device roay be, for example, 2 mobile telephone 210

Novte that i this documents, condrol devipes ave often referrad io as or Hlusirated &5 mobile o,
However, a control devive may be a compater, laptop, tablel, storage deviee (such as & thamb deive),

or any other type of electronie device capable of playing and wirslessly transouitting eithar stored oy

<

stremmed sudic. Control device 218 may be added to a group 220, which may include speakers 22
22423 mes the controt devier iy added 1o the group 220, the conirol device may be added to a group or
conecied 1o a spraker belonging to the groop, Once the comrel devies is added to the group or
conmeotsd o a speaker belongiag o the proup, the control devive may provide the audio fead 1o the
speakers, shown connected as 211, 2120 In other words, f the contral dovive ia, for exavnple,
Wi-Fi-capable, thenthe comrol devics may be added 1o the wireless network (e, WFi netseorky and
hi-definition andio may be ransported. Io addition, & vontrol devics may also wirelessly connoct {for
examnple, vig Bhistooth or WEF{ Direet) 0 a nearby speaker thel does not belong to the group, vet
streams musie o the entive gronp from soch source, sineg the connected speaker may forward the

sudis to the group,



26

e

EURE

WO 2017/218438 PCT/US2017/037083

st

{00451 With reference to Flgure 3, au existing gronp 3104 may com rise speakers 311, 312
Speaber 313 may be wirelessly accessible, but way not be part of group 3104, However, in
accordanee with some embodiments of the present invention, speaker 313 may ~ ii‘tmugh speaﬁ:.er}iﬁ
- join the group. Accordingly, group 3108 may sow comprise speskers 311, 312, and 313 In this
ey, through the speakers u wiveless mesh network vaay be orated.

{0046]  Greoups may be independent wireless networks and way not aaly be assomated with any
underlying wirgloss technology identifiers Hke SSID or BSSID, but afso color as shown in Error!
Refervnes sowree not found.. In order to assoclaie a O8 with o group via hardware, @ user nwy
witiate group paling by first opaling a switeh on oither the speaker that §s joining the group ar g
speaker that is already 2 pat of the group. Next, the speaker | joining the group may be placed in
wireless range 0 the speaker helonging to the grouy, and long encugh for the groay information to he
trarslerred from one device to the other. Close proximity may be any distance sufficient for the new
apeaber to be identified with a Bigh degree of confidence. According to some smbodiments of the
present invention, sueh proximity may b quite close (for example, loss than twelve { {13} mches, or

o >

even less than four (4) inches), while accoonrding to other embodiments speakers way be dontified at

,,-.

greater distances. After the GS joius the group, audio may automatically he synchronized across cach
spesaker.

HO4TE With reference to Flgwee 4, a coutrol device may be able to acoess multiple wroups. or
wetworks,  Each group or netwark may be indivated by 2 color. Such color muy he present on the
sporker itself] for exangle through the use of a Hght emitting dode (LED). A speaker joining the

~

groups} muy select the group w join by watchivg the LED color on the speaker with the desived

~e

growp. o Fguee 4, Network A, 418 may be indicated by bhue, Metwork B, 411 may be indicated by

green, Metwork €, 412 may bo indicated by purple

P

[O048] When a user changes the network on the speaker ~ for example by togghing the LED to the

destred color, a speaker may sign owl of Hs owrert group {ity current network) and j.ais} the desived

group (and destred setwork), o Figure § thds is illustrated by speaker 321 leaving group 310 and

~

jodning group S, resulling in gronp S11A - now including speaker $21.

HS] I accordance with some embodinuents of the present {fnvention, any speaker may be
capable of finctioning as @ group master (GM). A group master may function as a wireless access

0y

point as well as a contradived potwork access and configuration manager for the group slaves, This
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may alleviate the noed for Group Speakers 1o connedt to a wireless router in order to trmemdt and
recuive data.
0050 An exemplary assoclution{s) betvwsen master contrel devices, group wusters and groups

slaves is iustrated o Flaures & and 7. With reference o Figure 6 a control devics 810 may have

\

aecess to three (33 different groups, 820, 630, and 640, Each group may have a different audio feed,
and may be associated with & different zone. For example, group 620 may comprise speakers 621,
622, and 623, all playing musie in the Bving roony. Group 630 may comprise a speaker 831 plaving in
@ bedroom.  Uroup 643 may not be ted to g sone, hot may comprise a speaker 641 with a certain

sucio feed, for example, plaving rap music.

o

{00311 I a group speaker is not assoctated with & group then it may astomstically switeh to group

i
N

master wmode forming 2 group with a single node, iselfl Thas ia Hlustrated by groap speaker G814 and

{8-2. When a group sponker functices aa groop master 1 may booome 8 wireless accres poind (L

bo

broasdeast thetr 88100 and thus the nebwork may be visible to MCIYs, Howewer, ather interfaces

-

auch as but not Hmdted to Bluetenth andfor WEFT divest iiterfaces of speakers in the group may be
visible. The speabions may conusudonte and send data via 3 wireless Wi-Fi neteork the group musts
builds (1o, ntornal communication), however such speakers may also support exiernal connections o
the MOE¥s wirelessly, vin for example Bloetooth or WEFL divect or any other wirelsss techuology.
Groups may also sapport usey configurable names. For example, soticy group master G8-3's group
same iy Living Reom”, group master 082 18 ‘Rap” and groap master GS-1 is *Redroom 1. Group
speakers Gh-4 and G5-6 belong o the Living Boom groop and are slaves of group mester G843,
roups may be comprised of one or more Groop Speakers, and sorn or more master control devices,
[OGSE] Erver! Referenes source nut found,7 ilustrates the group sssociations from the MCD
T} vantage point. MUD 710 and OF may bave the ability to ses growps, group slaves, and/or an
MO associated with g particnlar group. This may be possible by osing mstadata that may be
retprned from the group master(s). In this cxample G8-1 720 and G8-2 740 only returned metadata
about themselves because no group slaves we present. However (G8-3 730 rotumed metadata abowt
itself, GB-4 T3 and G806 732,

FOG33)  Pablic versus Private Groups. Inorder 1o alloviate probdems related to Blustooth paiving,

X o

Bluetooth shared pairing, and Blastooth ravge, Group Speakers may viilize WPt as the primary data

transport mothad, WEFL hay geined widsspread adoption, bas soperior vange, and is highly
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10
configurable. However seourity of Wi-F1 nansorissions may be a concern, As a result, Group
Speakers may aperate in two diffirent gronp wodes: Public or Private,

{0054] Pablic made is the least secure and I may allow any GS or MOD o the wireless range to
join the growp withoat any type of authentication {or with very limited suthentication). However,
gaest {33 s or goest MUY s do not have administrator privileges over the group and therefire cavot

change the group settings. Dievices that gain aceess 1o the group via permission based authontieation
are consideresd guest and way mot be allowed 1o alter group setlings.

(OG5 Private mnde requires either physical suthentication, permisston based suthentication, o

both, Devices that are physically suthenticaied may be trosted devices that can gain adminisirative
privileges and change gronp settings.  Group speakers way allow nultiple trasted devives to be
associated with 2 group &t one Hime., Ovoups in private mode may alse allow mudtiple goesty 1o be
assovigted with a group at one tims,

[0056]  Figure § highliphts soms exemplary aspeeis of privale group soitings related to privacy.
Private groups may be completely hidden as illustrated by the GS-7 810 "Babies Room’ group. This
group may comprise multiple speakers 81, 812, 813, but each speakior and the overall geoup may be
hidden. Inaccordance with some embodients of the present invention, ¥ group may be scen, but the
individual group morabers may be hiddon. This setting is illustrated by the G5-10 820 ‘Country

-

Musie” group. This group 820 comprises theee spenkers 821, 822, 833, However, to only spegker

821 {the master} may be discoverable by other speakers. I other words, o sceordance with some
mibodinents of the present ipvention a user may be able © prevent their speaker devive from being

aceessod as cither @ master, oy Yo porpetuate a mesh network.

{0571 In addibon privale groups may be configured o ignore all roguest froan non-tnusied

devices, Table T below indicates sonw foatures of Public Groups vs. Private Groups,

TABLE Y

Pablic Group Private Group

) S ‘ Physical or permisston based authentication may
Mo authentication vequived )
be reguived

Agcepis all or most conmection roquests
rusted dovices




WO 2017/218438 PCT/US2017/037083
11

{ruests cannot alter groug settings Cuests gannot alier group settings

Oroup ot oonstituent Grouy Speakers way be

4

{00381 Subgronps, Groups may be further divided into subgroups. In general, subgroups may not

S o RS

he motnally exclusive, and a8 2 resalt a Group Speaker may receive o mudia stroam ox the madn and
several sabgroup connectiens simultancously. Subgrosp connections may be esiablished with the
same main gronp IF addeess bul on o different port. For example, 9 illostraies two sabgroups $20,
830, existing within the main “Hedroow” group $10, The “Hathroom” subgronp %20 containg two
Uroup Speakers G853 and G854 where communication is conducted on port 8001, The ‘Pate’
subgroap ¥33 confatos two gronp speakers (55-4 and GS-8, operating using port %002, The Redroom
group R0 may be asing a defanlt port. Subgroups may provide flexibility and allow for very
inderesting use casea, Lo Hhuatrate, & nusic band that milize several elevirie mutars (MCIY sy may
connert them to subgroups, thereby sending thelr output to specific speshors only, Siply creating a
“right speakers” subgroup wonld allow @ gaitar’s output to be transmittied ouly 1o the speakors on the
right stde of the venue doring a five concernt,

g Lroup paiving occurs when a MU or GF adds u group speaker 1o 8 groug.

A user may infiate group paiving vig software on the MUDY or via hardware on the Group Speaker,
Aspects of group paiving design and program flovw are discussed below,

(0060 MU 1o G8 Initiated Group Palrivg. With reforence to Figure 18, a muaster contred stovice

nay initiats group paiviag by sonding pairing commands to the group speakers divectly, or it may
fsitiate group pairing tndiveotly vig another MODL In order to hoitiate group paiting via a group
speaker divectly, the MUD should be a trusted device, (Note that in some embodimants of the prosent
frvention, the MUD may oot be a full "rusted device,” tat may be permitted 1o inftiate paiving
nopethedess.) When the MUD s a trusted devics, an additional layer of seeurity may be present by
ensuring that 2 GR will only exesute commands comwing from & remote shovice (Le. devive on the

S

network) with sufficient poomissions. I the MOD 1010 40 Figure 10 bas sufficient access
permissions fo Group Speakers GS-1 1020 and G8-2, then control devies 1010 may associate G8-1
120 and GB-2 W30 with & group, In other words, it has the oplion to connect speaker GN-1 o the
“Rap” group G52 belongs to or speaker 352 10 the *Bedroom” group (8- belongs fo. Nate that in

accordanee with somse embodiments of the present Invention, these two groups may be entirely

v
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X4
4
;

ot wivelsss nebwaorks,

{0061] In addition, as Wustrated in Figure 11 this again way be indicated by color. The bedroom
geonp TG may be indicated by a blue LED, while the rap group 1130 may be indicated by 8 green
LED. Different devices jolning the group(s) may utihize matching LEDs to instract devices and othee
G875 1o oin the desired group.

{0062} Naote that the pairing may ocenr two different ways, First, the MOD may send @ pairing
cornmand o GS-1 vig conneetion 1. GS-1 may then forward the request to G8-3 vis commpetion 2. 1
the request passes the permissions cheok, then G52 may reply  O%1 with the netwoek
configuraion via connection 2. G8-1 may join the ‘Bedroom® granp by sccopting its new netivork

configurstion and returning the command reselts 1o the MOD 119 via comnection 1,

SRS

e

00631 Exemplary flow charts describing such methods of group pairing are pivtured iv
12, 13, andior 14 below, The underlying behavior may be the same when wtilizing group colors,
however the user may stmply assoctate GS-1 with G8-2 by changing the corresponding votor of G5
froum blus to gresn, At that polit, GS-1 may autonomously joln the green “rap” gromp. Necovd, the
MUY may sond a2 patring eonumnand to GS-2 vig connection 3. G8-2 may reply o the MOD via
connection 3 with the network configuration for GS-1. MO may forward the network confignration
o xB-1, GS-1 mway join the "Rap’ Group by accepling Hs new network confipuration.

{006%]  Note thal Figure 12 iHlustrates the MCDYs algorithm in selation to the group pairing
exarmple shown in proceding Figure 100 As ilustrated, the provess may staet at 1210, after which the
SICT iy fiest connects fo G8-1 ot 1230, The MU may then discovers groupe within iz wireless in
varsges at 1240, The MO may send a conoand 1o G851 t join the ‘Rap™ group GS-2 bolongs 1o al
1260, At 1280 the MO may wait on G8-1 1o negotiate its network confipuration with G842 and
veply with the result., Alleraatively, the MUD may create 8 sew group at 1239, and set the GS
nebvork configeation at 13500 AL 1270 the MUY way seall on confirmation of the gronp speaker
{mach as in U8B0}, and at 1290 the process may ond with the MCD connseted to the destrad group.

{00851 With reference o Plgare 12, an exemplary algovithm of the GM in relation to the group

4.

pairing s ustrated, Note that this algorithm may be performed by the Master Control Application

{M{.‘.A} operating on the muaster contrel device (MCDY). As shown, the process may start &t 1310, At
£330 G52 rmay listen for commands on all of #s interfaces (wived and wiveless). After ressiving a

7

i
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(381 accepts the offer then G8-F may again reply, but this e with an ac knowledgement aud the
complete network configuration 13300 At 1340 G52 may soable stream 0 G- over the new
conneetion sad at 1330 syne the devive table contalning all the devices that are currently connectad
with all devices,  Note that this process is similar fo the DURA {liseover, offer, request mud
acknowlodgement) proeess of # dynamde hast configurable protocnt {IHOPY server

{0661 The flow charl of Figure 14 shows an exemplary G5 algovithm in relation o the geoup
pairing, This alporithm muay be started at 1410, by a group spesker application operating on a grog
speaker. AL 1420 GS-1 may Hsten for commands on all of Hs interfaces (wired and wireleas), After
reveiving 2 joun comunand from the MO, GS may request an 1P address and network configuration
from G8-1 at 1430, W the roquest fatls at 14440 the status muay be refurmed at 1460 and the provess end
al 1470, I the roguest suvcends then # may soabde andio/video plavhack gt 1450 and rotuen the
results t the MOE at 14060 and the process end ay 1470

(0067 MOTie MO hutiated Group Palring, A miaster vontrol device ey indtiate group paiing

by sending a pairing request to another master control device, In order to Inttiate group paiving via
ancther MCD a fiw eriteria may be mel. Plest, the MO receiving the request should bo & trusted
devive with sufficient privileges over the group it is associated with, Second, the MUD requesting the
pairing should be a trusted device with snffivient privileges over auy Group Speaker § atiempts t©
mwove 10 the new group,  Third, the MU receiving the reguest may grant permission & the MCD
regoesting the group pairing. With reference to Plgare 18, IF MUD-A 1510 has sutficient privileges
over the “Joby Home™ group 1540, and MOIRB 1520 has sufficient privileges over the *Savalts

Party” group 1550, then MO A 1510 may send a padving request to MCD-B {520 via theeloud 18

& ¥

Tihe speakers i the “John Home” group 1340 w join the *Savab’s Barty” growp
¥ b4 . b

5

1o altow some or all of

Y

OO6R Note that this type of paiving may ocowr ir different ways, For example, MU A may send
: i ;

& pairing request o MUD-B vig the eloud 1530 (e, imiernei} depicted in Ervor! Referenes ssures
set fuend.. This may be teomed “romete group paiving,” and may allow groaps 1o be synchronteed

N

rogardiess of location. In a difforont example, the groups may be withino wireless range. Drawing on

the sxampde above, Jobs Home” and “Sarah’s Party” groups miay be reguired to be within wireless
vange. Instead of communieating viw the olod, MUTRA 1510 may send the pairing request 1o G8-A

E540, which way forward the roquest to GE-B IS5 theogh wiveless connectivity of the speskers,
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GS-13 1550 may forward the request to MUTIR 1520, Onee MOD-B 1320 grants perndssion, i may
reply with the nepwork eonfiguration foy any G%s in the Johs Hume? group 1340 that will ot the
“Sarah’s Party” group 1330, Note that the fow in Figure 15 may be performed by a group speaker
apphication {ONA) operating on & group speaker.

{091 U8 1o O8 Initiated Growp Patring, Group Speaker w Group Speaker initiated group paiting

may follow the same conventions as MUD o GS Initiated Group Pairing, in that the GM may be
responsible for providing network configuration. However, with GY o OS group paiting the MCD
may it be actively involved in the pulring process. Insiead, pairiog may be tuitiated by 2 G that is
& carrent mentber of the group (such g5 GS-2 in Flgure 18) or by & GF that ix external to the groug
{such as GR-3)

(RUTG Note that pairing behavior may be dependent on whether the O%'s are ¢ configured in
request pairing mode, host paiting mode or command pairing mode. Oroun speakers in reguest

<

pairing mode may be configured o send x pairing request to a G8 within wircless yange, afier the
pairing bution s pressed on the GS attempling to Join s group. T tHustrate, I the Group Speakers in
Frgare 10 are in reguest pairing mode, G831 1820 may be placed within wireless range of 08-2
101 and the pairing button is pressed on (8.3 16320, then GS-3 1620 may semd a paiving reguest o
G52 161 o join the “Johns TV group 1810,

{00711 Reguest paiving mode may tansition a G8 1o sodlor from growps using a greup eolor

method, as Wostrated by Figure 17, From an ond-user perspective, a user may have to ouly pross 1

2

o

trutton that toggales an LED color of the GS. In turs, the G5 may astonomously transition t whatever
cotor group Is selected. In this manner, G8-3 may leave gronp 171010 jota GS-2 in group 1720, ©
form a new group 1738,

FOO72E Howsver, i the G5y are i host paiving mode and the pairing bution is prossad on 8-3,
then (3583 may wait for a pairing roguest from G8-2 o jodn the “Rock Music® group. Command
pairing may produce the same resalts as bost paiving (Lo the external GS 15 brought to the group of
the 38 that the bulton was pressed on), bt the methods of such palring may be different. For

»

example, nstead of walting on 2 request GS-3 mway seud & group paiving commuand to G2 along

with the OM Information.
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{00731 Sowe exemplury ways in which the diffevent palring wodes affest GS 1o GX group pairing

Bl

P

brbavior is depicted below in Table 2. Note that the physical butlon press denotost in the table below

may be replaced by a MUD comraand sent to the OGN w indtiate paiviog.

TABLEZ

Made Button Frewed O Hesult

Hegquast

{5 (83 requests to join GS-2's loh"s TV group
Pairing ' o
Request . -
- STYEE N . . L B S L S L . .
82 {38-2 requests o join G837y ‘Rock Muasie” group

Pairiug

L35-3 waits for reguest frove G5-2 (o joein ‘Rock

Host Pairing 4%-3 _

Muaste™ group
_ . . OB-2 waits for reguest from G823 (o jomn ol TV
Host Pairing 082

RUEEY

Command o o
GH-3 GE3 enmmands 8.2 to jodn the " Rook Musie’ group
Ny rime
Pairing

Comamand

L38-2 corpmands G8-3 1o join the “loha’s TV woap

Balring
{B074} Provesses desoribed above may apply to a GM in G8 o OX jmittsted group paiving.

However, the process for GS™s may vary d pc;xdmo on whether or requost pairing, host paiving mods,
or cotmmand pairing s enabled.  Exemplary processes for these circtansiancss are ilusirated in
Errer! Heforence souree pot found, 18, 1%, and 20, resperiively,

{30751 As shawzl i Figure 18, if the OF s we in request paiving mode, and the pairing button I8
pressed on a GF, then ¥ may attenpt to leave its current group for the group that is within wireless
range, For one GS, the process may start i 1305, and st 1818 & paiving button on the GB way be
pressed, AL TRTE the (G5 may send a roquest 1o join a group viw s wireless inferface. This may be sent

~

to & second GF, whith may receive the reguest at 18300 AL 1880 the second OF may send to the fivss
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(i foration needed (o jotn the group, which may be recetved by the Beat GF at 1820, Any ervors
roay b hanstled 8t 1830, and may lead 1o termination of the process at 18400 AU 125 the first GS may
roquest webwoerk configaration from the GM. and i vogeived and apprm:mi may be enabled for
andiofvideo plavback at 1838, The procesy miay again terminate at 18

{070] As shown m Figuee 19, i the GS%s ave fo host pairing mods, and the palviag button is
pressed on GS, then § may walt fiy o GS within wireless range 1o reguest to be added fo the current

geoup. Hoan be seen that the prooess In Pigure 19 is similar to Fignre 18, with only tiu srspeative of

&

\

the devices changed. With reference to Figure 19, the process way start for a frst O8 at 1905, and
again, 8 paiving button may be pressed at PO, A 1913, the first OF may wail on an tavitation to join
the gronp, recetved frem g second GN. For the second O, the process may start at 1930, and a1 1933
oy send @ reguest 1 join the grow 1o the Hrst G5, for example, via NFO conmnunications, The fiess
(Y may receive this information and reply with GM at 1920 1o the second GX, which may reseive this
porrnnunication st 194 AL 19580 any ervors roay be handled, resulting in termination of the process &t
T2, ATTRAS the second 38 may request netwenk configomtion, and i received nay be enabled for

audiodvideo plasback i 1985, Again, the provess may terminate at 1938,

’\/

{0077 Asshown in Figare 20, i the O ¢ ave i commmand patving roode, and the paiving button i
pressed on 435, then #t may send @ paiving connnand o join the purrent group to ON within wireless
range {in sccordance with some embodiments such ag, but not tndted to, NFC range). With roforence

v

0 j§'<'ig,ziz* 20, the process may start for a first G8 at 2010, and for a second G8 81 2030, For the fist

(B, il 2030 g pairing button may b pressed, which at 2030 may send & command to join the corrent
greap to the second GS. This process subsoquently may torminate for the fivst GS at 2040, The

2

segond (65 may wait for and recetve this commuand ut 2080, Errors may be handled at 2000, which
ey cause termunation of the process at 2040, Oiherwise, at 2070 the second OGS may request
netsvork configuration, and if properly reeelved, be enabled for audivdvideo plavback at 2080, Again,

the procesy way tenmingts at 2044,

(O8] Ciroup Merging, 1o order (o alleviaie problems related to switching g large munher O8N
from one greap fo another, Group Speakers may be capable of groop merging. As atated above, the
addition of a Growp Speaker to a group, is called grovp palring. Group merging bowevsr, way be the
addition af a group te a group, Rather than require 8 user to move mudliple G8's from one growp 1o

ancthor manually, Grouy Speakers way muomate this process by either a batch GS switeh ar 8 group
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bridge. Dhuring a batch G8 switch, a MO or G5 muay send the commarnd o jon the new group o

cachs speakar in the curent group. This may ccour fwo wavs, sither via a broadeast or muliicast

message o all group membsrs at once, or & unigast message © each group member one by one ax

depicted in Figurs 21,

0079 With reforence to Figure 21, o provess may bopin for s MO st 2103 and for 3 G8 at 2140

The MCI may connect to the G at 2110, discover groups at 2115, and command the G8 1o joir
identified groups at 21200 A1 2125, the MUD may instruel a group merge. At 2130 the MOD may

wait for contirmation that the OGN poperdy jolned the identified group, and the procsss may

»)‘s

subsequently termivale at 2135, For the (8, affer the provess is started, the GS may Hsten on the
control interface at 2148 for instroctions from the MUD, ALZ150 the GF may mecive the commmand
from the MOCD w join 2 group, and may even receive a group merge command a 2155, AL 2180 the
OS may vequest petwork information from the GM, and if revelved may be enabled for sudicivideo

1.

playback at 2165, The G may return the states of i3 connection o the MOD at 2170, and the PEOCRES
may subseguently tormingte at 21338,

OGS0 The Hew chart in Figure 22 Dighlights the bach G8 switch program fow when the GS to
L33 poining method is ntilized, Starting at 32310, & pairing bution on the GS may be mrossed at 323
At T340 the 38 may revetve a potifieaton or nvitation e Join a group, and 8 2250 the G8 may wait
on reply from the GM with fnformation needed to join, A1 2260 a group merge may oo, and at
2270 @ command way be receiverd for another G5 io join the group, At 2280 the GS may reguest
network contiguration information frov the GM, which if properly recolved may enable sudiodviden
plavback at 2290 fur the GS. The process may terminate at 2299,

O8] Group Speskers may also support groap werging via traditional network bridging, Aflera
bridge §s eatablisherd between more than one group, it may become possible o share communds and
reechia steeams, This may be fs useful beeanse the group merobers themselves don™t necessarily have
fo switeh or apdate thelr nowork eonfipwation. Instead, allowing commumnds and media streams to
pass up and over the bridge may be the responsibility of the GMs as depivted in Frrer! Reference
seuree naf feand..

[O0RE} With reference to Figure 23, & MOD 2310 may be in communivation with g G I3,
which may be the streaming source. (35 2321 may be part of 8 groap {“oluys TV Groap™ 2330,

Am*;

which may tochude 3 master 2332 as well as other group speakers 2322, 2324, 23238, The master 2333
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t John’s TV Group 2320 way be connected to a master 2331 of a difforent grouy, shown as “Rock

%

Music Group™ 2330, Master 2331 may be part of 2 gronp also including wroup speakers 2332, 2333,

Hy establishing a network bridge connection betwesnt master 2322 and master 2331,

gach apeaker i group 2330 may receive the streaming source from G 2321,

X

(00831 Growp Speaber Steaming, o sccordange with somes smbodiments of the prosent

imvention, group Speakers may be gongrally configured o provide media stroaming. A media stremm

may inchude, but is not Hmtted to: audiv, video or any other data that may be streamed and interproted

~N 4
b
o

by a O8. Plgare 24 deplets soveral foatures of medin shreaming In acoerdanee with some

e}

erabodiments of the present iovention. Flest a MCD 2410, 2430 may bave the option to connest i
and oittize the GM or any (8 ay the streaning host. Second the MODY may deliver the stream on any
of the supported Interfices which tncludes bt I8 not Himited to Bloetooth, Wi-F, ZigBoe, HIMI or
LINR. Thind, the media stream nyay be delivered 1o the group menthers via what we eall 2 medin push,
A push may be 2 moulticast, unicast, or dirset transission of medis dats from the streansing host 1o
the group mentbers, Fourth, the media siream may be delivered to the group members vig what we
call a medin pull, During o pudl, the groap members may ronwsie mount storags on the wedia host and
procesd 1o vead the media stream as Wit where loval stomge. During 2 media push or media pull the
stream reegived from the MO may be buffored (when possible) on the GS functioning as the media
host,

{0084} With reforence to Figure 24, an MCD 2410 may be in conumunioation with (S 2421, a

stave OB fo Uroup 2420 lohw’s TV Group™. The feed from G8 2421 may be pushed to the masier

soh of the other G8 2423, 2434, 2423, MCD 2430 way be in communivation with

master GF 2441, which in tuee may be it conmunication with muliiple (38 2442, 2443, 2444 2445,
(5 2443 may be in communication with & reweote storage 2446, Master GS 2441 may also be in
compmpteation with a revmote sfovage 2447, MCT 2430 may pull media from these remote stomges
2446, 2447 1o provide to the group 2440 Roek Music Growp™.

[O083]  Luoup Storage. Group speakers may be desigeed to allow Sexibiiity in regards to users

sharing control over the media stream. The gronp storage funeticnality may make it casier to share
control and stream wedia bocause 1§ may aggregate the storage of all devices conneated to the gronp.

The aggregaied storage may be visible to all devices within the group tncluding the MO s, A MOD
et & £

way select 4 media file for streaming to the group regardiess 18 1s stored locally enthe MUD oron a
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remote dovice ke another MOD or Group Speaker. To Hlustrate, the *Roek Musie® grouy shown in

o

g

I 2 2530, GS-8 2525, and

-

pare 25 has thres devices with media tiles stored lovally, which are M
(8- 2330, Wihe wser conneoted 10 MCD 1 2310 (with g loval storage 251 1) wanted to streans media
aeresy the group 2520, 3t must Hrst join the group 2520, Onee the gronp 3520 i3 joined, MOT § 2510
may be presended with the aggregate Hor 2570 of all of the media fles available within the group.
After the wser sefects a fie for streaming (for evample the pearmp? sudie file), the comrmand may he
forwarded t the devize that acteally contains that media, In this example, poaraap3 is stored in G8-8
2525 Jocal slorgge 25260 GS-8 232%may thon hegin to stremn o the group in one of the two ways
spectfied in the Brrov! Reforence seures not found, section, ,&iihﬂ’agh, this example deseribes the

primary method, the pear.mp? file could also have been s;t{}pied to the cwerent streamdng souwrve GS or

MU, and stresved fom 3t For example, iF G810 2 vas the corrend streaming sourcs and the
user selected the pearmpd file located on GS-8 2325 local sterage 2826, then the pearapd file may
be first copied to GB-10 2521 focal storage or RAM 2522, After recaiving the file, 3t can then begin

stremning i the group.
[0086] In general, MCD 2510 may bave u local storage or BAM 2511, MOD 2510 may juin

“Roek Musie Group™ 2520, which may corprise o master OGN 2521 with Iocal storage 2523, as well

8% other group &w%&wx with foeal storage {8 2323 with storape 2524, GR 2323 with storage 2338,

L3N 2527 with storage - and 08 2529 with storage 25284A). Some of thase locyd smmgez’; may

A

ielade files, For example, storage 2828 woay comprise files 2551, 2552, and 23553, Swwage
ey compriae files 2361, 2382,
JOUBT]  Inaddiion to the group speakers, the group may also comprise other MCDs with stomge.

For exavaple, MOS0 may have focal storage 2531 with files 2541, 2542, The gronp 2520 may

maintain 8 Hat of all aggregate fHle oss the group 2574 (thal nclodes 3341, 3542, 2551, ;

2353, 2561, 23623 that way be aveessed by any ON or MCD in the group 3538,

{GO8B]  Network Security, As stated above, a groop may oparate in public or private mode, and
cormuand and control may be reserved for tusted devices only, A device may be considerad a tusted
device through a vagtety of methods corteraplaied by the present fnvention, For exawnple, a device
may be deemed 2 trasted deviee by placing the MCD in close proximity to the U8 and allow the

o

deviges to ansmit and recetve data over @ Near Fleld Conurunieation (NFCY connection. This

a

process miay allow the MOD aud GS to exchange publio/private keys, soch as but not Hmbied o a
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IRA ey or simailar ey, Such keys roay then used to authontionte fiture connections hetwsen MOTY '

gy

and 38, Alternatively, the MOD may be paived with the GF via cither Rluetooth or Wi-Fi divest
aud exchange public/private keys. Message signing and key based anthontication is well known, and
various methods of message signing andfor key based authontication may be ntilized by the present

invendion without deviating from the seope of the present invention,

1R soup Ao Configurgtion and Repadr. Group sprakers avs geveraily portable and may pot

vepuire an external wireless scosss polng (AP} o function. Instead, sach 39 may have the ability fo
fanction as an AP iself  Although this solves the portable group problem, it may introduce
connection issies i the GM (Le, aeooss points s lost beoanse the UM was powered down, switched tn
another group, or begame utherwise angvatlable, Upen such ocowrrence, devices conim unteating on
the gronp network may beeome oonnestionless and streaming will be impossible.  In order 1o
atleviaty this problem GS's may support a feature termed awt configuration and repar ALK, In
steat, ACK may comprise a suite of algorithms that may allow g group to sutomatically seloct & group
mensber fo fuction as the new GM I the previous GM becomes wavailable, Onea the group
member becomes the GM, it may re-establish connections with the remaining group members {Le.
MOTFS and G8'). Figure 26 provides an exemplary high-level depiction of this potential problem
and solutien,

{0901 With referenee to Figure 26, the “Jolu's TV group indtial state 2610 has five (3} Group
Spoakers {3611, 2612, 2613, 3614, 2615} where GS-2 2611 is the master and all network connections

=N

are fally fonctional. Later at state 2820, G8-2 2621 may be powered off andd av & rosudt the 03M s Jost,

%

Thus, the second siate 2620 has four (4) group speakers (262, I823, 2624, 2625) with no OM and the

Sy

geoup petwork is complutely down. The remalning G5 may execute their respective ACR algorithms

D

aned a state 2630 G8-3 2633 may hecome the new GM aud corresponding access point fovthe Joluds

ey iy
N
3

Ihis woay allow the remaining GN {383

R

TV Grouy'. 2, 2634, 2635 1o restore thoir lost notwork
coppections, The foal state 2638 bas foe (4) Group Speshers whers (%3 2633 i the OM and all
aetwerk connections are fully fimetional.

{00811 The group lst may be an instramental component of the ACK process. The

group master may maintain a listof all G8s and MO s comnected to the group. Adter a dovie joins
or leaves the group the (M may update the group Hst and provide or synchronize the same with sach

group member. o other words, sach dovice helonging to the group veay have a copy of the group fist
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that 3t recelves from the GM, With reforence to Figure 21, tnstate 1 of Jobos TV group 2616, the

s G8-2 3511 and # contains the primary group Hat which has the following devices Hsted: G841

2613, GN-4 2614, (G55 2615 and group master G8-2 2611, Note that eacl U8 may also

¥

have a backap copy of the privsary gronp list. Hihe groop master G8-2 2611 bovames unavailable fo
any veason, then the group may enter o state 2 26320, siart the ACR process, and use the gronp Hst
Sedarraiinge the nave o '<1§,:§-> ; {"\\{ YEYYEr \i IV IERINIOTE ‘Xiit < -x\{-\-f(\:ﬁ;“” TRIY v ¥ E323

Geterraine (e nexd speaker slated o become the group master. At that point G8-3 26233 may become
the group master by trning into an access point and brosdeasting s S8 o allow connections.

\

Froaily, the group members may connect 1o the new GM, effectively restoring the group to state 3

SOMHL Howsever, i the st attompy fatled, then this process may continue wnti! there are no nodes
available 0 become the now G

092 Croup Bepsaten Since the gocess point may be mobile, there may be thues when sigosl
strength way be degraded deponding on the didance & G8 s fom the GM. Accordingly, the ACR

suite of algorithms may conaprise o festure that alfows any spesker 1o turn fiself Inlo 8 wireleas

repester. In the simplest exarnple, 2 G8 may determine I8 proximity to other G$s ag woll as the GM,
s autemativally decide (based upon various eriteria) whether it shoold become arepester. £t does

then after notifying the UM iU will begin reponting the master signal. Note thet repeatss ~fanctionality

i3 ot lhmiied Yo the network ald by R, Instead, 8 G8 may bewed o repeat external wireloss

networks in range, thereby potentially alleviating the need for extormal wircless sxtendey devices,
{3 The core of & Group Speaker may be the Speaker Management Controller

(MO One function of the SMU may be to configure and control hardware and software ralated fo

an

group spraker functiveality, including but not Himited to group pairing, remte ps ginpg, media

W

streaming, sensor veading, LED control, volume control, power control, sewity, modia streamis TR
media slovage. video outpat, and sudio patpni. Master control devices may conununioate with the
SMC via the control interfuces depicted in Figurs 27,

[0054]  For sxample, exenylary Figure 27 shows an SMC 2710 that may comprise, in general a
control interface 271, which in nurn may comprise Wil connections, BT connections, andior USR
connections, along with NFC 2715 readorsfinierrogatorsfags. SMOC 2710 may also CIRTIRISE a1
HEN cutpat 2716 for a display 2717 {which may optionally be included for devices with viden
components). A dighal signal processor (D8F) 2718 may be connected fo the SMC 2710, which ma

.

also recelve wputs from g microphone 2722, potentially tunogh an analog-digital converter { A}‘}{I}
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2721, The DBP 2718 may ouipat a sigeal to an analog or digital Inpuat devics, such as but not B

Oy
b
4

M o~
;
& -

to avap 2718, which in furn magy output the signad 1o an atlached speaker 272

{00851 The SMC 2710 may farther comprize flash stovage {or other local storags or data store)

2730, as well gs a pewer supply syatem 2740 comprising a batiery 2741 and AL o DO converter uait
{ADRCUR 2742, The M 2710 may alse comprise one or move sensors 2720, which may inelade, bt
are ned limited to, an aceeloromisder 2731, & proximity sensor 2732, a magnetic feld senser 2713 ¢
light sunaor 2734, andéor a global postoning svster/sensor 2735,

6] Control Interfaces, The control interfices of the SMC may facilitste communicstion

botween & Droup Speaker and MCD, Control interfaces may support control commands, group
paiving and mediy stsamdng. The Wi-H toterface may provide means by which the gronp masier
may aols as o wireless access point, rogdeasts s 881D, and sccepts ov relects group paiting
conteciion aitomyps, Mote that inavcording 1o some smbodinents of the presewt invention, the Wi
sferthoe may ondy support physical suthentication when WP Divect s onabled. o contrast, other
comnmnivation protocads sech as, but not indted {o, the Bluetooth, USH and NFC buterfaces may
generally support physical authentication, 1o accordance with some embodimernts of the present
invention, NFC may provide GS i GS paiving,
(OB9TE Audio Cutput, The audio subsystem (as 1 relates 1o the speakers playving soundt may be
thought of as having two types of devives, Inputand output, Input devives may have two types: dighial
amd anglog. The fnput devices that provide a diglial andin stream to the SMC may be Wi, BT,
S8, and HDML  Andog signals may come from connectors such as bt not Hmtted to, XLR, 1.8

mim jacks, and/or RUA tnterfaces, The output devices may be the ADRC, DSP, AME, spealeer, andios

N .

any nther device that ts desirable oy necessary 9 output an analoy or digital signal, These devices may
be connectad fogether and are respensible Hr the audible sound thal comes out of the GS.

[OUYS] Densors. e acvordance with some evabodiveents of the prosent invention, and as briefly

~ N 1

noted above with regard o Figure 27, Gronp Speakers may comprise sensors that may allow add
additional vapabilities. For exarople, an accelerometer may be used to determuine the spoed of the
device whon carried by a sor, and when vsed o tandem with & global postdoning (GPS) aystem may

aek the distanve traveled and approximate avdtval Hme o a location. & GPS may be used 4o provide
a wser with thelr current fongitade and latitnde atany gives point in time. A magnetic fleld seasor may

provide a nser the ability 1o nse the G5 as a compuss, A proximity sensor may be used to delect when
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a user ix within range and may figger an aoto power o seguence of Hluminate the LEDs, A fight

sensor may be nsed o Huminate the buttons aod LEDs in low lght sitwations, A miorophone may
be used for phone calls and or votve control, or as analog streaming source. Fach of these are some
exemplary ssnsors that may be used in conjuoction with Group Rpeskers. Additionad and difforeni
sensors may also be used (0 provide differont user festures.

{0098 1t ds notable that the group speaker functionality may he factlitated by & combination of
hardware and software working in tander. Without the software, specific speaker hardware, and
networking capabilities, most ifnot all of the group speaker functionality sould not be possible. The
master control application (MOAY may ran on multiple types of master control devives (M1 LFs), sueh
as but not Hmited {o st phones, mobile computing devices, bl computers, porsonal compoiers,
and/or even servers. The group speaker application {GSA) may be firmveare that may run exclusively
o the group speakers and may be responsible for all group speaker fanctionality, wnchuling st nod
fimited 1o hardware control, media streaming, group pairing, group al gorithms, confipuration, el
HOOI00] Fov example, the MUA may be operating on & MDY, aud 2 GRA may be TRRnnG (v one oF
more group speakers. Commnieation fram the MOUA 1o the GYA& may be feifitated by the MO
hardware and the group speaker havdware via g network connestion. Fach of the aspects discussed

above - ietuding bat sot Himited o group pairing, group speaker streaming, geonp stovage, network
sweurity, and/or group aute eonfiguration and repair - may be the result the application {the MCA)Y om
the MUD interacting and communtesting with the group speakers via the group sposker apphivation,
it order to achdeve the discussed funstionality,

[O0TG] Agaln, in this manner varions users of Group Speakers can levera we the technology as
discussed shove iy angment social media and provide additional connections 1o various peopls ~
colebrity and othgrwise ~ o provide shared experiguces,

{O0102]  The applications for group speakers in accordanve with some embediments of the prase

wvention are numernus. For example, it {5 conterplated thet zoning o wy be supported - and

g

by

aceordingly, a slngle dise jockey (100) may play one type of minsie In s oom or arsa (for ex smiple,

v_,/

rap}, and a different type of music in a differend roon or avea {for example, honse music - Mooy,
rafiiple nputs voay be supported (for oxample, the muosic and a oricrophons)
HOOI03] Towill be understood that the speeific embodineants of the preseut invention shown and

deseribed hereln ave exenplary only, Numerous variations, changes, substitations ams sepatvalsits
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seill now oceur to those siilled tn the art withow departing frovw the spirit and seope of the nvention,

Avcordingly, i is intended that all subject ratier described herein and shown ia the mee ompanying
£ &

b

drawings be regarded e Hlustrative only, and not in a limiling sense, and that the scope of the

pees o

wvention will be solely dowrmined by the appended claima,

»

What is elatoed i
i. A playback device configured to audibly cutput sudio n a mulii-uotwork savireument, the deviee
comprising
a petwork iderface B recctve mudio data over a plurality of wireless networks;
one of more speaker drivers to sudidy ouiput the sudio recaived;
o or mors color indicators asscciated specific wiveless notworks:
a user itertace, the user interfuce configured o reveive a user Inpat o select a speeific wircless
aebwark through @ user seloction of a specific color indivator, and
OnE O Mote processors, condipured o
sigit it & sedected first spovific wireless netwwork and receive audio duta thevefrom, and o
audibly cutput the audio data received vig the one or more speaker drivers;
recive fhom the user Iterthwe o selovtion of a specilic color, the specific color sesociated
with & sooond specific wireless network;
sign out of the first spocific wireless network and inte the second speeific wireloss
network: and

reedve from the second specifie wiveless network andio daty, and output the audio data via

thie one or more speake: e,
2. The devive of elidm §, wherein any plavback device 1s configurably to broadoast & wirsless
uatwork.
3. The devics of eladm 2, whereln the playback device is confipurable 1o broadeast the specifis

wirsless network comprising the sudio data the playback devics is owtputting audibly through the one or

more apeaker drivers,
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4. The device of elabm 2, whereln the playback device is configured to operate as @ wireleas repen
for veprating and extending the wireless notwork.
3

e

Phe device of olaim 1, whereln the pla

viack device operaies as an Individual node om a wireless
3 ehwaork, and s confignred (o broadeast the wirsless notwork,
8. Phe device of elains 1, wherein the one or more color indicators are assoviated with light cmitting
dindes {LELS) of the same color, the LEDs belng viewable by the user whes selected
w7

The devics o

{elalen &, whereln the user intertace somprises one or more buttons,
w0 change the voler of the LEL

18, used by the wser
35, and correspondingly instruct the plavback device to chanus wireless
networks o the specifie wiveloss notwork sssociated with the

selected colar,

&

The devies of elalre 1, wherein the playback device is considered a trusted source, snd i
authentioated 1o sign into the fiewt and second specific wireless network swithout

o

any additional use
Q,

¥t
The deviee of elaim 1, whereln the playback device is further cons fgured to;

Y
AN

broadeast the specitic

> wireless network comprising the sudio dass the plavback device is
sutpadtting audibly throogh the one or more speaker deivers, such that other plavback d

gviees ¢ other
devices may secess the speeifie wireless network through the playback devies

i

A network for broadoasting and sharing wireloss data, the network com prising:
& plaralily of wi

netwerk, sach wire

fess playback devices, sach acting as an fndividual node ina speecific wireles
iess playback device configured o
23 soorss the specific wireless network: and

anadibly onipat adio andior video data received over the speciic wireless netw ok
whereig sach wiveless playvback dovive soabl

wirsdess notwork

£8 communivation between dovizes on the speeific
» stk that the source of the andio andfor video
spociiic wireless network,

> data may be any of the devices sn th
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th. The network for broadeastiog and sharing wirelzss dita of olaim 10, wherein the pharaiiny of

o

wircloss playback devices may be configured to join different wireless nehworks other than the specifie

wirsdess petwork,

L the petwork for broadeasting and sharing wircless data of claim 11, wherein sach groups may be
formed of one or more wireless playhack deviees, and wherein sudio andfor video data may be shared

aeress each group.

13 The network for broadeasting and shariog wircless data of claim 11, fisther comprising:
a8 ruaster control deviee, the mastor control device being sssoctated with one v more wireless
playback devices, the master control device deternsining the specific wireless netwaork that is seecssed by

it associated one o more wiveloss plavback devices.

i4. The network for broadeasting and sharing wirsless date of clairo 13, wherein the master costrol
device v a designated wirsless playback device,
150 The network for broadeasting and sharing wireloss data of clatim 13, whersin the master cordrol

device is a mobile telephone, smart phome, computer, laptop companer, or tablet,

W A playback device configured to sudibly output andio andfor video data receihved from a wireless
setweork s mulii-network envivenment, the playback device acting as sy individual node an the wirelass
network and betng configared to broadeast the andio andior viden data audibly output, orto act as a
repeater and broadeust the audio andfor video data received from the wirsloss network, the device
COMPLising:

2 network mierface to receive audio dats over a plurality of wiveloss uetworks;

one oy more speaker drivers to andibly outpat the andio received;

&

1o user interface confignred to receive a user inpot 1o select the wireloss nenwork,

Hmarts
o,

# user mterface, 1
and

ORE BT MOLE processors, condigured ton
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sign intn o sefected fiest siveless network and receive audio duta therefrom, and o sudibly
outpat the audio data received via the one or more speaker drivers, wheredn the plavback devics
Bas the proper credentials and authorization to sipn Into the first wircless network without any
additional user npug

repgive from the user interfroe a sefection of a second wireless network:

sign out of the fest wireless astwork and into the seeomd wireless network, whesein the
playhack device has the proper eredentisls and anthorization o sign int the ssvond wircless
network withoot any additional nser foput; and
recotve from the second wirclesy network audic data, and eutpant the audio data via the one
1 ar more speaker drivers,
7. The devive of claim 16, whereln the playback device s farther configured to;
broadeast the specific wireless network comprising the audio data the plavback deviee is
outputiing audibly fivongh the ong or move speaker delvers, such that other plavhack devices or other
3 devices may secess the specifie wiveless notwork through the playhack device,
Y The device of claim 18, finther comprising:
ane of more sotor indicators assoeiated with specific wireless networks, whereln the geer interfave
is contigured to receive s user selevtion of a specific color Indicator to select a spestic wireless aetwork
20
e The devies of elaim 16, wherein the one or move color indicators are sssacined with Hebt emitting
dodes (LEDS) of the same color, the LEDs being viewable by the user when selected,
28, Thedevice of claim 19, whevein the user interface coraprises one or move battons. wsed by the use
25 to change the color of the LEDs, and correspondingly instruet the plavhack devise 1 chargs wircloss

networks to the specific wireless network associsted with the sedected color,
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INTERNATIONAL SEARCH REPORT International application No.
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pe ; pe . o considered to involve an inventive step when the document is
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