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NETWORK AUDI O BRI DA NG METHOD AND SYSTEM BACKGROUND OF THE | NVENTI 1.
Fiel d of wi&/&y4ention The present invention relates to t%{'{i]bggﬁg dat a
networ ki ng. More specifically, the present invention relates to a

dedi cated digital -to-anal og network audio bridging system 2. Background

I nformati on Rendering audi o and even nusic on a personal conputer (PO is
known in t“ﬁ’émgr“@‘P‘%Wﬁﬁoﬂa’&?GW@@QBMWﬁMOBMQBESM er nal
speaker which was used to notify users of various systemalerts through
one or nore audi bl e beeps or tones. Early conputer ganes would string
together nultiple beeps and BAarleSkdUNROF FHEQRPENTIOQ SI Mul at e nusi c t hrough
such a primtive speaker. As PC technol ogy advanced, expansion cards

dedi cat ed t o pERUMCIHRINDIBLE,J obust audi o sound effects and nmusic within
PCs becanme commonprace. Nowadays, audi o expansion cards, or "sound cards”

as they are re.quit.e sophisticat an even include various
dedi cat ed el E@%Y@ﬁ%@g%ghgﬂggr%é%{? %? fef?g%faag%et}i’ﬁﬁlf'agpwgssors to
generate high-quality audio within a PC. Mbst PC sound cards typically
Zontai n SBECHGEIpARE SreRRTBrERIRTCIFIdsito afdastivatad ipitakjo paaliio asivedk by way
of cables to one or nore external pairs of speakers. Due to a variety of
f act or s, augika eridgingsyystedtars are typical ly better equi pped to produce

hi gh-quality sound than are standard issue internal PC speakers and are

t her ef o2e noBacRGt@NdBSbIESticis a source of audi o output for PCs. In
addition to 1

Rendering audio and even music on a personal computer (PC) is known in

the art. In the past, computers contained a é;ingie internal speaker which was used
to notify users of various system alerts through one or more audible beeps or tones.
Early computer games would string together multiple beeps and tones in an attempt
to simulate music through such a primitive speaker. As PC technology advanced,
expansion cards dedicated to producing more robust audio sound effects and music
within PCs became commonplace. Nowadays, audio expansion cards, or "sound
cards” as they are known, are quite sophisticated and may even include various
dedicated electronic components such as memory and audio processors to
generate high-quality audio wi'thin a PC.

Most PC sound cards typically contain output ports through which audio from
a PC may be directed by way of cables to one or more external pairs of speakers,
Due to a variety of factors, external speakers are typically better equipped to
produce high-quality sound than are standard issue intemal PC speakers and are

therefore more often desired as a source of audio output for PCs. In addition to
1



2 1 JUN 2006 WO 01/47192 PCTI USOQ 29502 external speakers, the PC , gudig 1001
may al so be connected to high-quality external anplification and/or

di gi tal wiagnalezpr ocessi ng conponents to produce a vari et ycafuysedesdos ed
effects. In fact, with the popularity of conputer-based conpact disc (CD)
and digital video/versatile disc (DVD) players, as well as the popularity

of realisj] and the apility to pl jgital nusic data
files on %rnzﬁ%@g :d%%{gt gg%nsﬁd?uﬂgépgy tigo%ﬁwecﬁﬁ‘gﬁ ﬂ@%éq‘t’@‘tﬁﬁﬁer%lereo
systens is .feat.er than ever. Unfortunately, however, it is all together

t 00 comm?i‘fﬂg[‘;HCBA’OIB@QC@%@Q%E&BBG' PrOReSTIRI &PEWCHRNE ttopioduce. ayvanripref
office), and a stereo and/or high quality speaker systemto be located in
a second ¢gsgdeffadie ofact wigh the papulasity cfargmpeeobaséd eompdee diso @D yr ea.
G ven such a configuration, a user typically has very few options

regar di ngarithigital videb&etdmtile ampyDarD ppleyersOus Rl AHRUSEhdIBRN TR afdRY €0.

Firstly, a user may opt to nove the PCinto the famly room where the
stereo/s 1 ' ed, , t nove
The st or o aneE HEHRT A IrANRD. pPiar OIEI FES daHE 8 £ fﬁ%m@%ttwﬂer e
the PC i t.ed. Thi h ver. nma rove to be inpractical given the
desi gnat 38' {'é%rg ‘§?°°“PRS‘SW%?3E% hOEE?YStE%H@Y Hemsy3 ggg%tfeég?%rb%‘é%’er system
may have been part of a conbined audio/visual entertai nment system | ocated
inthe fanily LF’B‘BHPH@K%‘MW%}{B". it HealbtogeseHao eopeenn deca PG tabe ledated s
conputer serving multiple functions including for exanple, that of

facsi m | én eactiraa of arimesese.g4.dand edicedt st plsoeveo dridier higbajiedity spddier

of fice. Secondly, a user nay resort to connecting very |ong cabl es between

the PC apgteies bt esenés ieakicohtHredof it hOMe/ (615 SRmIBUSR R AUIEFdRN

schene be 2 :
the first area. Given such a configuration, a user typically has very few options
regarding how to route the computer audio output through the home stereo.

Firstly, a user may opt to move the PC into the family room where the

stereo/speaker system is located, or conversely, the user may opt to move the
stereo/speaker system from the family room into the home office where the PC is
located. This, however, may prove to be impractical given the designated uses of
the two rooms. For example, the stereo/speaker system may have been part of a
combined audio/visual entertainment system located in the family room. Similarly,
the PC may have been used as a business computer serving multiple functions
including for example, that of facsimile machine connected to a dedicated phone
line located in the office.

Secondly, a user may resort to connecting very long cables between the PC

and the stereo/speaker system. Not only might such a connection scheme be

2



2 1 JUN 2004 WD 01/47192 PCTI USOQ 29502 awkward and unsi ghtly, the ayqlij N 7004
quality may suffer due to attenuation O the analog audio signal caused by

t he | engtdp pfafidre cables. Lastly, a user may obtain a seco&d”ﬁ Okggmuse
near the stereo systemwithin the famly room Not only is thls an

expensi ve proposition, it still does not solve the problemaudio fromthe
office PC b%imn pl %yed.th&]ough the stereo/ speaker system SUMVARY OF THE
| NVENTI ON@ %ﬁj@é‘ YIS dae adaicuibd gy suffer sikledsedtentiation of the

digital -to-anal og audio bridge includes a network interface to receive

di gital a@BR@IEHHC SIGNw eRused by e lengtnef toy kalfleom a renot e audi o host, a
processor coupled with the network inter-face to identify which one of a

plurality of cbdsthy sotmmaayidheainecsos@ PTGt gde AHL} &ed%EF’eo er“%ﬁhein

encoded with, and decode the encoded digital audio data based upon t

i denti fi etheCRehiRGoBENENBY OFI;QEIS gl s aﬂr%%{)gllﬁgho\t/gw ggﬁéfnlﬁé%(gl?%ége

includes a converter coupléd to the X rocessor to0 con
di gi tal ablr(éj : I audi o for _,use a proximately | ocated
| oudspeaker .b@eéﬁe%%@'%ﬁgmg{ $PI@9[5F&\WCF\&°WE the eleesR/sPavEaTSYStEW | |
be nore fully understood fromthe detail ed description given bel ow and
fromthe acconpanyi ng draw ngsSHMWi%EHEMHEUdIant s of the invention,
whi ch, however, should not be taken to limt the invention to the specific
enbodi nents, but are for explanation and understanding only. 3 2 1 JUN
2004 WD 01/47192
A digital-to-analog audio bridge is disclosed. The digital-to-analog audio
bridge includes a network interface to recejve digital audio data transmitted over a
network from a remote audio host, a processor coupled with the network interface to
identify which one of a plurality of coding schemes the received digital audio data
has been encoded with, and decode the encoded digital audio data based upon the
identified coding scheme. The digital-to-analog audio bridge further includes a

converter coupled to the processor to convert the received digital audio data to

analog audio for use by a proximately located loudspeaker.

BRIEF DES(;.RIPTION OF THE DRAWINGS
The present invention will be more fully understood from the detailed
description given below and from the accompanying drawings of various
embodiments of the invention, which, however, should not be taken to limit the
invention to the specific embodiments, but are for exptanation and understanding

only.



PCT/ USOO129S2 Figure 1 is a block diagramillustrating a network 21 JUN 2004
environnent in which the present invention may be practiced. Figure 2 is a
bl ock diagr@fyisk! ustrati ng one enbodi nent of a home- basedp pRIMRSdsed N Which
the present invention may be practiced. Figure 3 illustrates one enbodi nent
of a hardware system suitable for use as an audio host. Figure 4 is a flow
diagramillustgati nth he ?qpqi{@ti on OI an _audi o host according to one

enbodi ment of urst bR o ABFBA Husirating ahetiwog epirermentingvhigh thedi o
data packet forpatted according to one enbodiment of the present

i nvent i onPTESeHLINYERtiPs maPeEkaeticagk am i |l ustrating a dedi cat ed

digital -to-anal og audio bridging device ("audio bridging device")

accordi ng to oh@uebdii arbluckafiagraen illpseatng oheenbédmentiod Htdnelbasadf | ow
diagramillustrating the operation of the audio bridging device according

to one erbetionein waicH the @é@éﬁﬂhvéﬁﬂ@rﬂﬁie?rbe 6ra\%tic1.ed’.UN 2004 WO 01747192
PCTI US00/ 29502 DETAI LED DESCRIPTION In the follow ng description, various

aspects of the T tion will. be escribed, and varioys .details
will be set fo{rzﬁﬁ??}g?%@ﬁg? odn%r%%éémieqtt?grao'&ﬂl’?waﬁ?‘u&@?mﬁﬁﬁt%eé?r ¥$fe
present iéwgrr]\ti gn. wever, it will be apparent to those skilled in the
art that $h Sru ?etﬁ?sinventi on may be practiced with only sone or all
aspects of the present invention, and the present invention nmay be
practiced wi t Higure #ds a flow diagram illustrating the operation of an audio host

according to one embodiment of the present invention.

Figure 5 illustrates a digital audio data packet formatted according to one
embodiment of the present invention.

Figure 6 is a block diagram illustrating a dedicated digital-to-analog audio
bridging device (“audio bridging device") according to one embodiment of the
present invention.

Figure 7 is a flow diagram illustrating the operation of the audio bridging

device according to one embodiment of the present invention.



specific details. In other instances, well known features are om'tte%j;g[m 2004
sinplified in order not to obscure the present invention. Parts of the
descri ptwonixilb3 be presented using term nol ogy conmonly pEmmpsoopeshzby t hose
skilled in the art to convey the substance of their work to others skilled
in the art, such as receivers, transmtters and so forth. Al so, parts of

the description wll also be pres%ﬁflebfbés%%%&& oper ati ons perforned
t hrough the execution of progranm ng I nstructions, using terns such as

det erm ni ng, . well understood by those skilled in the art,

t hese operati gﬁg‘%&é%&'?%ﬁasﬁ%t@%Iviagﬂ'é%l a?ﬂ?‘ﬁgé’rﬁ?@q BrESeGL IMveateR &l beg,
conbi ni n%,9 or.%%i’hervm' se mani pulating electrical, magnetic, and/or optical
si gnal s. Y95FY Fskyarqusndetals wilbee gettoritvadraer inpovisieca tiwoughe st eps
performed in turn in a manner that is nost hel pful in understanding the

present HAderatarding ofidhe peasent revenitider Hifweles cit wilt be mpphesitdo idsddskilled
construed as to inply that these operations are necessarily performed in

the ordemn ﬁimn&vaitnéw@éﬁrﬂdmvé?{tioﬁvrﬁa¥gé BctiGePRRFeRly sdieidrian sgﬁ% ed
usage of the phrase "in one enbodi ment” does not neceyssarlly refer to the

sae eroosEeocn| 0BHE o .2 ALBRAIDENOSHLE110%  FET 1RO 205

A dedicated digital-tc.-an wor k ‘audi 0 cri bed

her ei n. . e er sonal conput er ui pped with a network card is
it 1 ped PReE o8N Th ot Ghans GUaRkuow0 e e omdied drampibt K
usi ng, for exanPI e hone tel ephone |lines as the conmmunication medium A
speci al PHHHOLIe gbeFWeRe PARSEEenvatioNVes the transnitted digital audio
data, decodes the digital audio data if necessary, and converts the

di gi tal audi oPads af the destrinjicaudildef presentepulsit@ tariingiegy commonly
employed by those skilled in the art to convey the substance of their work to others
skilled in the art, such as receivers, transmitters and so forth. Also, parts of the
description will also be presented in terms of operations performed through the
execution of programming instructions, using terms such as determining, and so on,
As well understood by those skilled in the art, these operations are often
accomplished through storing, transferring, combining, or otherwise manipulating
electrical, magnetic, and/or optical signals.

Various operations will be described as multiple discrete steps performed in
turn in a manner that is most helpful in understanding the present invention.
However, the order of description should not be construed as to imply that these
operations are necessarily performed in the order they are presented, or even order
dependent. Lastly, repeated usage of the phrase “in one embodiment” does not

necessarily refer to the same embodiment, although it may.
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stereo and/or high quality speaker system Figure 1 is a block di agram yiN 2004
illustrating a network environnment in which the present invention nay be
practi cewo d/dexti cat ed, hone network enabl ed, digital-to- ramalsegresedi o
bridgi ng device (hereinafter "audi o bridging device") 100 of the present
invention is connected with audi o host 120 through hone-based network 130
by way of conmmunication |inks 117. Additionally, audio bridging device 100
is showmn connected with stereo system 105 and/or active speakers 110 via
audi o cables 103, and 107 . ectively. Inpternet 115 represents a

conbi nati on of Rrﬂﬁcﬁ?%ﬁé dé%iﬂ?’i‘ﬁﬁ”@l‘%ﬂ ”%HYQIR@”Q'O budgnasisiem indesribey
conputer systens, routers, repeaters, gateways, and conmunications |inks

spread t hP@&tholft thenwysiinl a peTsenal somniseceapippenvathod netwirsrazed i dfized
interact to route data, referred to as "packets" or "datagrans", from one

net wor kedtodeanseit digital Badiedatarovee aphdme-teketieiats petistkhing, TuPEsahbk, each
packet includes the payload data, a source address identifying the system

whi ch 6 aqdmdweaﬂaﬁe%ﬁbg%ﬂzﬁé%n?rﬁﬁhk’%h?eﬁﬁ%rghﬂ&%é@%igﬂp%ﬁggqgﬁghn and a

target or destination address identifying the res pé’cket

is to be feM bt | .. i.nf,Qr mat ,on, such as a,checksym y

al so be incl ue&é?@%ets‘qtﬁ%ﬁh@%@%&%ﬁ&@ LS Rt dREPdRs & digitaleay %Qﬁffgﬁ a

| ocal area network L%Ig\l%j includin for exanple, a phaoneline network, a
pover | i nd'SFEPHRYKk 2NGCOSRES Hhe Si9iH AEfioatato arlag vudo det ekt tapabme of
transporting data |ocally throughout a honme, office, or simlar structure.
As with ISReprasid/anhkighwitalisuspesiassystars. of hone- based network 130
interact to route data packets or datagranms from one networked devi ce,

Figure 1 is a block diagram illustrating a network environment in which the
present invention may be practiced. A dedicated, home network enabled, digital-to-
analog audio bridging device (hereinafter “audio bridging device”) 100 of the present
invention is connected with audio host 120 through home-based network 130 by
way of communication links 117. Additionally, audio bridging device 100 is shown
connected with stereo system 105 and/or active speakers 110 via audio cables 103
and 107 respectively.

Internet 115 represents a combination of multiple conventional hardware
components, including computer systems, routers, repeaters, gateways, and
communications links spread throughout the world. The various components of
Intermet 115 interact to route data, referred to as “packets” or “datagrams”, from one
networked device, appliance, or computer system to another. Typically, each

packet includes the payload data, a source address identifying the system which

6



appliance, or conputer systemto another. Communications |inks 117 npy jog
any of a wide range of conventional comrunications nediunms and may differ
dependi nggoupamiszhe capabilities of the networked devi cespand/sosnsgonput er
systens connected therewith. For exanple, conmunication links 117 may
represent one or nore coaxial or fiber optic cables, or comunication

i nks 117;.f r re no sicgl mediung that transmt

i gnal s 1 Pk S BRPHN, SAd pter B oF RSP Al ioriiuns dhe TS o
frequency  si | s. I n one enbodi nent of the present invention, audio

bri dgi ng Wﬁ‘é?g:}ﬁ% ehivdo fepenth Additiog! spetrebipfrstiasienvkuch aaerchschermyi a
hone- based network 130 which, in one enbodi ment of the present invention,
r epr esent §ay algshBedngludedwithir thematiket.host 120 represents a devi ce equi pped
to transmt data, including digital audio data, over one or nore data

networks (e.g.Homeebasdd AdivakdB0reparentdasechi 2esREKy R ANY iRiMediRg NOr e
destinati on devices. In one enbodinent of the 7 2 1 JUN 2004 WO 01/ 47192

PCT/ US0028h8RambRS eNShdri{RBIAMorl@ Wb SwBRRE nedRohs of 8?§%e&?||e]r %ﬁ@é %\I,'\h er eby

conput er equi pped to operate as an audi o server Or I'ta
audi o datg._| oss, a network jn digital formto a recgeiving
devi ce soﬁggé%%ﬁécﬂl e\clkéi p%é!:i Sf?téacﬂsﬂqw gﬁ{aplﬁf:a%é&ﬁﬂ%%m&m@.e- IC&n®8t her
enbodi nent, .rather thap streamng the digital audio data, audio host 120
may si nplHRHEH S| *S? wth Igtpimnet 119 .a@ricasicamrpnestapf home-bagadi retivosk 120
to a receiving device for subsequent output as anal og audi o. Audi o bridging
devi ce 1080dnteraet torreytsndatarnasketoor datpgemesfonaospeshabrkedudddse, audi o
renderi ng, network enabl ed device, other than a general purpose

appliance, or computer system to another.

Communications links 117 may be any of a wide range of conventional
communications mediums and may differ depending upon the capabilities of the
networked devices and/or computer systems connected therewith, For example,
communication links 117 may represent one or more coaxial or fiber optic cables, or
communication links 117 may represent one or more nonphysical mediums that
transmit signals in the electromagnetic spectrum, such as infrared or radio
frequency signals. In one embodiment of the present invention, audio bridging
device 100 and audio host 120 are connected with each other via home-based
network 130 which, in one embodiment of the present invention, represents a
phoneline network.

Audio host 120 represents a device equipped to transmit data, including

digital audio data, over one or more data networks (e.g. Internet 115 and/or home-

based network 130) to one or more destination devices. In one embodiment of the

7




conmputer system and without the overhead of a large operating systegm JURE0L
is equipped to receive digital audio data transmtted over a network

Audi o brwdgiinngiszdevi ce 100 is further equi pped to convert Ptmmsmmnyed
digital audio data into analog audio suitable for use with one or nore

devi ces capabl e of receiving audio input. Exanples of such devices include

various aHn‘Hs%n@ﬂdeeYz gﬁo %g'h%%?;ﬂﬁ%gn%%e?alrbcﬂﬂﬁ r’rﬁ?’%ﬂ Labéng%tée: 0 system

an active (e.g or “passive system
a video c recorder, a televisi, and so forth. In one enbodi ment
of the pr@%%{té?ﬁ\?@nﬂ R SeRRIi P cﬁgﬁ%gﬁ@o&é@hg@bx@@d&g@ falestigagiahl  audio
data transmtted from audi o host 120 over home network 130, and converts
the recei ¥€@SaiRgeWOsbfigitabioamte arruebinadevice soiasits actieve osar eslitimrit
into stereo 105 or active speakers 110. Stereo system 105 represents a

st andar d ¢i8pet 8% enebgysdiemimadoties lamtesdimeatiratramhad srakirdng ty GighaR,
speaker cable 104, and passive speakers 106. Anplification unit 18

r epr esentaudio datsli e WBNEPS nRAEiRRAFhAsANRNGIfA 2B Vo
01/ 47192 PCT/ USOXY 29502 audi o si'gnal's prr ovi d ag' 2B AigstedidhglbbaiR o

passi ve cei 0o80 130 8 HEeEalit dAE: ror SsBlled %Lh@” Aabfdude. e
br lgi ng- devi 86T ORHH DRYIER ADBIPI F PratsEt AFUP R PRSP i BIPRGIhL 0
signals provided by an internal or external AMFMradio tuner or other
corrponentpé"rpoyf%ra‘@vt%tﬁwféef ing, eebyodyenaiied dsvice, ethentharoameoeea purpdseaudi o
bri dgi ng device 100

computer system, and without the overhead of a large operating system, that is

equipped to receive digital audio data transmitted over a network. Audio bridging

device 100 is further equipped to convert the received digital audio data into analog

audio suitable for use with one or more devices capable of receiving audio input.

Examples of such devices include various audio and video devices, such as a home

or portable stereo system, an active (e.g. amplified) or passive (e.g. non-amplified)

speaker system, a video cassette recorder, a television, and so forth. In one

embodiment of the present invention, audio bridging device 100 receives digital

audio data transmitted from audio host 120 over home network 130, and converts

the received digitai audio data to analog audio suitable for use as input into stereo

105 or active speakers 110.

Stereo system 105 represents a standard home stereo system and includes

audio amplification unit 102, speaker cable 104, and passive speakers 106.

Amplification unit 102 represents an audio component equipped to ampiify analog

8




t hrough connector cable 103, however, other w re-based or wireless 71 2004
connection nechanisns may be utilized. In one enbodi nent, connector cﬂ#e
103 is awoelatfvel y short audi o connector cabl e havi ng a Acangdobrze302t he
nei ghborhood of 3 to 6 feet, for exanple. Furthernore, although stereo
system 105 is depicted as including a single audio conponent (e.g.

anplifi catg I AR 4L i and even videg conponents nay
be i ncl udeddwﬁ?%(\)ﬁ&?éageparﬁq ﬁg%?*&ﬁm‘:{'}{ghg%gg‘%’ﬁﬂa q Soé’&ﬁ%a&fﬁpﬁ’g)ridﬁ{?@nti on.
Simlarly, ' ri-dqi device 100 may be connected to active speakers
110 thr oug%ﬁ@gfﬁﬁe%ddg%%j%ﬁ%e PA{THEF RAT3IYE sheakeralied vicospaaker sableetd.
system 102. Var i ous conponents or functions of stereo system 105 and/or
active speARSFEMARAimEItpampliigatioadunit 102 emalifies aaatbigoaduio digrmgs ek 100
to forma multi-functional device contained within a single housing.

Fi gure 2 ifromaydiedrridyiag dewicel 1005t AatpiifigatisreusithoR int@n&inflarid 4498y *aag%d
network in which the present invention nay be practiced. In”one enbodi nent

of the psigmal piavidid bpan MR B3%nhBARPRORER ordipg to
HonePNA 9 2 1 JUN 2004 WD 01/ 47192 PCTJUSOOD_gg%?IdSpe&??}?\égrﬁéoc%ﬁ%%ems'
publi shE ghrlsegier 1999, available fromthe Home Phoneline Networking

Al liance "HomaPNA" Internet web site at http:\\ww. honepna.org). In other

enbodi ments, h r honel.i.ne, network 230 nmay be replaced by any of the
vari ous home- bgﬁ%éga%’ﬁp ﬁ%ﬁ rehB¥OePRecEd Wé',x W@b@@@ﬂgméeamﬂ and
br oadband, dat § communi cati ons nedi uns known in the art. Exanples of such
data confliPVELEPONECAE BRRIRE! 03 dloudvet mthexaitpitmsedawaritelass DehNEIticH,
HomeRF networks, Ethernet networks, asynchronous transfer node (ATM

net wor ks, mechanisms may be utifized. In one embodiment, connector cable 103 is a

relatively short audio connector cable having a length in the neighborhood of 3 to 6
feet, for example. Furthermore, although stereo system 105 is depicted as
including a single audio component (e.g. amplification device 102), additional audio
and even video components may be included without departing from the spirit and
scope of the invention. Similarly, audio bridging device 100 may be connected to
active speakers 110 through connector cable 107 rather than, or in addition to
stereo system 105. Various components or functions of stereo system 105 and/or
active speakers 110 may be combined with that of audio bridging device 100 to

form a mutti-functional device contained within a single housing.

Figure 2 is a block diagram illustrating one embodiment of a home-based
network in which the present invention may be practiced. In one embodiment of the

present invention, network 230 is a phoneline network {according to HomePNA

g



integrated services digital networks (I SDN & B-1SDN), Infrared netvmz{;ﬁ 7004
BLUETOOTHTM net wor ks, | EEE 802. 11 conpliant networks (I EEE 802. 11 st d[l

- avail ableoif47o9m t he | EEE St andards Departnent, Copyri ght plafgdagabdeen, 445
Hoes Lane, P. O Box 1331, Piscataway, NJ 08855-1331), and so forth.
Al t hough various physical network conmuni cation nmedi unms may be i npl enmented

with respe I nt.Lon pur s of clarity, only a
home- basedg% élﬁc‘%tlnﬁjeﬁr?g ol [?(A{H/nﬁfeg?r@rt?t‘ 5t1g%ﬁ $%%§%ffe%@@é§@@e F?rppnehne
accordanc Wt rese i nyention, phoneline network 230 represents a
dat a trang\ﬂ) Orp'ﬁ'gd&'ﬂ%{‘?‘?dqo Dﬁf‘ﬁe'ﬁt%'ﬂﬁgﬁrﬁbéltﬁ@@m\hmmapnamm)toln
route data Bet ween various network ports 225. In one enbodi nent, network
ports 225 $BpF edvRdineatsd apwergr, phonetitk natworkl 23t ua@pﬁacéawghy@ﬁthe
net wor ks provide the distinct advantage of enabling data commruni cation
bet ween myarioph datesbessd anern@nhermelbid Rid/wirene, %Veleés HHEBLAYNALED W res,
not originally intended to transmit data. In one enbodi'nent, phoneline

et wor k _2ositpd ey BatchorhfeiGtend LA (hdd Erty02: e Adal & 2ch data

publ i shed in 1996 and aval rom

Copyri ght / 92 PCTI ,U5001- 9502 | nf or mati on,_ 445 Hoes
Lane, 08)9]3 Uﬁlfég%gg%sca%\g\}\%é é?\lio "FpEEEpie ) BaW el rgiwosise HameBFt he
carrler senié %I'gel ccess/collision detect (CSMAJCD) protocol for

mul tipl e SECEYSS QEbsrARYNEaIaNSYSHEanslen mpHe{ATM)eatebuior k 230 i s
connected with publ icly switched tel ephone network (PSTN) 218 through |line
t er mi nal ﬂ@graé%Sﬁamﬁomgdahmetwdom (15D BASDN)! Ivflané@haRborRd5 as wel | .
Line term nal 219 provides a connection point through which the various

legs of pROLMETOSTHEtwEtword) IEBE U2, ¢PRBAGIRA hebrkS HEER 802.11 standard

- available from the IEEE Standards Department, Copyright Information, 445 Hoes
Lane, P. O. Box 1331, Piscataway, NJ 08855-1331), and so forth.

Although various physical network communication mediums may be
implemented with respect to the present invention, for purposes of clarity, only a
home-based phoneline network implementation will be discussed. In accordance
with the present invention, phoneline network 230 represents a data transport
medium that utilizes standard home telephone wiring to route data between various
network ports 225. In one embodiment, network ports 225 represent standard RJ-
11 modular telephone jacks. Phoneline networks provide the distinct advantage of
enabiing data communication between muitiple devices over an arbitrary topology of
unterminated wires, not originally intended to transmit data. in one embodiment,
phoneline network 230 employs the IEEE 802.3 standard (IEEE 802.3 standard -

published in 1996 and available from the IEEE Standards Department, Copyright
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of fice of PSTN 218. Various devices are shown connected to ph0n6|in%1.MNZ%ﬂ
network 230 via network ports 225, including conputing device 260,

t el ephoneso @@H1wnd 266, audio host 120, and audi o bri dgi Rg-G6dhs§s0300 of
the present invention. Conputing device 260 represents a general purpose
conput er system and tel ephones 265 and 266 represent standard tel ephone

devi ces, i r apable of. co ni cating over phoneline network
230. It sﬁflfhrﬁé%%”a‘ﬁ‘%@e?aﬁ@p <. Eowg\?é}x,{t‘{%atp'mW?Vn@J &a3380whighd
telephoneg ZGﬁ aﬂ%hZGG.are optional and may be om tted. Audio host 120 of

Fi gure 2 PREYIBRIENERAIS pearmimiplecgass/sotision detoctdCIMAUED) plototal fBi gur e
2, audio host 120 is connected with phoneline network 230 and may

opt i onal | PPl GERESS EawioMmbntcemTetuni2aton hrealitgh. a di rect connection such
as for exanple, a cable "MODEM', a satellite link, a digital subscriber

line (DSL), anBhohelind hktvorkr23acie @oaABER AW LBIRY 8@k present
i nvention, audio host 120 operates to tran[smpt di%igtg hé;%g?ig&gi%ﬁ froma

flrst | ocaéiaafc (BSTN) IS diof 2Bt 2182GARG L83t o (8, 9. fani Ly room

237) utilizing existing phoneline network
01/47192 P&l mbodi nent,,. audi o. host 120 i s equi pped to
transmit di gﬁt]a: a@?ggsd%ﬁ' E'HE é@'”%@égrﬂpﬁ'&eﬁé %PWQN'QNR%P”U?WW 0
encodi ng Sﬁhgqes including, for exanple, nmoving picture experts group -
audi o | ev&ieh thgmanous legs elphanelnswetuod 33¢ rar bewavnectettiod nentraINI X
audi o (AU) encoding, audio interchange file format (AlFF/ 1EF) encodin
T : i

etc. In oHBcepbB&TMEA18. audi o host 120 is equi pped to execute application
221 which represents any one of a variety of readily available audio
"j ukebox" applVaraiusodsvicesiahe @ﬁo»@@toﬁ%@éféh% pREAEHAKRERXINM A%AiL aRkGodk oM

ports 225, including computing device 260, telephones 265 and 266, audio host

120, and audio bridging device 100 of the present invention. Computing device 260

represents a general purpose computer system and telephones 265 and 266

represent standard telephone devices, all of which are capable of communicating

over phoneline network 230. It should be appreciated, however, that computing

device 260, and telephones 265 and 266 are optional and may be omitted.

Audio host 120 of Figure 2 is substantially similar to audio host 120 of Figure
1.in Figure 2, audio host 120 is connected with phoneline network 230 and may
optionally be connected with Internet 215 through a direct connection such as for
example, a cable “MODEM", a satellite link, a digital subscriber line (DSL), and the
like. In accordance with the teachings of the present invention, audio host 120

operates to transmit digital audio data from a first location (e.g. home office 235) to

second location (e.g. family room 237) utilizing existing phoneline network 230. In

11



Real Networks, Inc., of Seattle, Washington. In one enbodinent, audi oy Nggk 7004
120. transmts digital audio data stored wthin an internal storage device

222, wher Nt her enbodi ments audi o host 120 may transnmt digital
audi o datwgér%le/gielhed from an external data storage device OFCE[%%W“%EP‘
network such as Internet 215. Audio host 120 may encapsul ate digital audio
data for network transm ssion according to one of a plurality of network
transm ssiYW EPPOFTRYMs aLdiel it 1g0 ibeguited tortrdresinit digitae altidnsTh $Hic6hed
Control Protocol/Internet Protocol (TCP/I1P) and the User Datagram

Pr ot ocol / 1ascerdiey tPagtioity ¢1UERIb RncobkighscheRMMlincRidide £8F bxarhBi i
enbodi nent, audi o host 120 utilizes UDP/1P in conj uncrﬁa'on ﬁtﬁegﬁg\?%%m ng

prot ocol slctbreasxpdres eIy 1 4 > " RTP" as, defi in
Request far Commnt e ToaE s PRI RIERLEERES windins ARial v
http:// ~adi : l.e dynam.c, audi o sfream ng, across

phonel i ‘r’]"‘(’a"‘ﬁn&gt@m rkﬁ%oém?% (%ﬁéggﬁg%@snéﬂ&%wefﬁ@rﬁee@@ PrPAVENE FORF) audi o
host 120 Q é&tes tog transmt and/or streamdigital audio data to a single
recei vi ng ﬁg '0d: eg:ugﬁo&e?r@ odigneitp BEdR NS 120718 ganipresViocaxet0l  wher eas
in other enbodi rents, audio host 120 12 2 1 JUN 2004 WO 01/ 47192

PCT/ USOQ 88Blizatiery23ik whicherepresanits pogsinet af 2 varstyiof readiiyodylabrRanudlb gi t al
audio data to nultiple recipients. By transmtting such digital audio data

over a nefjweebox’ @pplidetidris)authasdey er8mpfl HiASuKtk™ BULASHBYHsVi ce 100,
it is possible to render digital audio, including nusic anA sound effects,

in a rendRealNsaiorien m@_'g Bt skahBly Dinnterventi on and w thout the need
for additional network wiring of her than, for exanple, preexisting

E?g?fgfnfof?nb ! ﬁxsoné-ieh%\gdﬁﬁeng %%%Fosﬁogtu‘ﬂb ggrqgr%itg %Jl[gi?tail guéiroadnastgi sttcgrgg vjliphin
an internal storage device 222, whereas in other embodiments audio host 120 may
tfransmit digital audio data received from an external data storage device or external
network such as Internet 215. Audio host 120 may encapsulate digital audio data
for network transmission according to one of a plurality of network transmission
protocols including, but not fimited to the Transmission Control Protocol/Internet
Protocol (TCP/IP) and the User Datagram Protocol/Internet Protocol (UDP/1P}, both
known in the art. In one embodiment, audio host 120 utilizes UDP/IP in conjunction
with a streaming protocol such as the real-time transport protocol ("RTP" as defined
in Request for Comments 1889, published January 1996, and available at
hitp://www rfc-editor.org) to enable dynamic audio streaming across phoneline
network 230. In one embodiment of the present invention, audio host 120 operates

to transmit and/or stream digital audio data to a single receiving device, such as for

example audio bridging device 100, whereas in other embodiments, audio host 120

12



to the renote location prior to being converted to anal og audi o, audid JUN 2004
signal loss due to attenuation is also mnimzed. Figure 3 illustrates one

enbodi me@io Qf«zp2hardware system suitable for use as audi ),
described herein. In the illustrated enbodi nent, hardwar egclsll@%%()e&rﬁ%g‘oo
as

i ncl udes processor 302 and cache nenory 304 coupled to each ot her

shown. Addi t] qulal I|¥, hﬁtr d%Xare system 300 i ncl udes high performance

i nput / out PR {178y " BUYISEE Rritprsmihaad/gr sireamudiotasaudiosiatdta agitipdd 0

coupl es processor 302 to high performance I/0O bus 306, whereas |/0O bus

bri dge 31ECIRI@USI es the two buses 306 and 308 to each other. Coupled to bus
306 are system nenory 314, and video nenory 316. In tum display device

318 is coupl edBy tramsimitiognembrdigifdl Gudipgal=es drey i S S
devi ce 320, keyboard and poi nt?ng devi cea322,r 1%53@?%53%2%3%%@ ﬁ%te]%grk

broad category of o s teyrave. i RBFERR &' Bobe BBl ad el Rl ner o

broad category of hardware systens, I'ng er al

pur pose t sed. on t 13.2 1.JUN 2004 WO 01/47192

PCT/ usmqggggﬁw ?agr ‘g‘cae%?{éq%%ﬂwtﬁ INBIeRIdUEBRAN IerEEtTD aad )
L1 pr ocessor rranufagturg&_by Intel Corporation of Santa O ara,

Cal i f or niT e Pret iperfditiena netweriyaisma ather thend éoromvaropliec ptaesistiogt ween
system 300 and ang of a wi de range of conventional networks, including
phonel i ndelfBhqpR k2bieso. Likewise, bechieseapmtesidiv ehta hatratdiaiteid isWigitl 1&dm
interface 324 may vary depending upon the type of network the system 300

i s bei ng te GuptesdotedocktionpaoemnsihgrBhve el YWbkaloBtAIGdcs R 4idrl 1145
om

phonel i ne/ Et henet LAN control |l er available fr
due to attenuation is also minimized.

Figure 3 illustrates one embodiment of a hardware system suitable for use
as audio host 120 described herein. In the illustrated embodiment, hardware
system 300 includes processor 302 and cache memory 304 coupled to each other
as shown. Additionally, hardware system 300 includes high performance
input/output (I/0) bus 306 and standard /O bus 308. Host bridge 310 couples
processor 302 to high performance I/O bus 306, whereas I/0 bus bridge 312
couples the two buses 306 and 308 to each other. Coupled to bus 306 are system
memory 314, and video memory 316. In tum, display device 318 is coupled to
video memory 316. Coupled to bus 308 is mass storage device 320, keyboard and
pointing device 322, I/O ports 326, and network interface 324, Coliectively, these
elements are intended to represent a broad category of hardware systems,

including but not limited to general purpose computer systems based on the
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Intel Corporation of Santa Clara, California. Mass storage 320 is usfPJfJﬁ)ZUl]&
provi de permanent or extended storage for data and progranm ng

i nstruct ivomsidasperformthe functions described herein, wharga§ooSysEt em
menory 314 is used to provide tenporary storage for the data and
progranm ng instructions when executed by processor 302. 1/0 ports 326

represent gH\gT [ a rallel co ication ports used to
provi de comnlﬂwé%rﬁcgg%kgﬁ %W@Qﬁ%ﬁocﬁé??%ﬂwﬁﬁmé& PRPERIFCT may be
coupl ed tq_hardware tem.300. It is to be appreciated that various
conponent @%”fﬂ%@m%?@@?p@ﬁ?%@ﬁow Sapda f4aray Ealitpsdia. For exanpl e, cache
304 may be on-chip with processor 302. Alternatively, cache 304 and

processor 302 MRfWBEK ieikace B34 e heed spmvideconarsicationchdte/eenvyistem
processor 302 being referred to as the "processor core". Furthernore,

certain i 300 amdrdrat obasvidd radge pf eS@ntibRYERNSiWitkdBNcIDGhg SHUNEIR gw%frwork
include ail of the above conponents. For exanple, mass s?orage 33 ,

keyboar d 23pd|tn9itd blensh#ENMia6S 22 1h | | and vi deo
menory 316 nay not 14%2&1 JUN %‘%4 %\%%%%%3%@#%@%@%%@ %eeoei Tded
in syste éﬁggl (0 | | t he peripheral .devices shown coupled to
st andardn?ﬁ%%hus 88[5 ma@"ng H‘&%\f*’g‘a"“t 'isg??"ﬁ)%Ff’BPIﬁQﬁEe"l‘ Peesabadiment,
addition, _in gﬁge i rrgl ez\gentati ons only a single bus may exist with the
conponent REWBOK [UPHARE 828y3 Betl HoOPHRIGIgefothismat LN chatrgliargwailbble from
Furthernore, additional conponents may be included in system 300, such as
addi t i onalntg) Crpesion ofs3antagslaraldvalfesiiaor menmories. I n one embodi nent,
the el enments of the present invention are inplenented
Mass storage 320 is used to provide permanent or extended storage for data
and programming instructions to perform the functions described herein, whereas
system memory 314 is used to provide temporary storage for the data and
programming instructions when executed by processor 302.
I/O ports 326 represent one or more serial and/or parallel communication
ports used to provide communication between additional pernpheral devices which
may be coupled to hardware system 300.
It is to be appreciated that various components of hardware system 300 may
be re-arranged. For example, cache 304 may be on-chip with processor 302.
Alternatively, cache 304 and processor 302 may be packed together as a
“processor module”, with processor 302 being referred to as the “processor core”.
Furthermore, certain implementations of the present invention may not require nor

include all of the above components. For example, mass storage 320, keyboard

and pointing device 322, and/or display device 318 and video memory 316 may not
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as a series of software routines run by hardware system 300 of Fi guret JUN 2004
These software routines conprise a plurality or series of instructions to

be executvexbixyisa processor in a hardware system such asppira&8sesan: 302 of
Figure 3. Initially, the series of instructions are stored on a storage
device, such as mass storage 320. It 1is to be appreciated that the series

of instr d n conventional storage nediu such as
2 d skett%’“%%%ﬁw ISR 0B ARufSians, B eRieEtre] o5 ices Sapa coup

appr eci at é a@@ ries of instructions need not be stored IocaIIy,
and coul f%% FEE Yoy 308Jmay bectRiRied iohigierartymeaced(i2 buas308. Iperdditioron a
network, via network interface 324. The instructions are copied fromthe
st or age de$PeE impleReatatinas orey arsyge ba20nay ekist miththy cdtdb@iwhtd ben
accessed and executed by processor 302. In one inplenentation, these

sof t war e haodwamesystera 300 béieg dobpldiLtdht %@Gwmhérméaﬁﬁdm&ﬁal' s to be
appreci ated, however, that these routi nes nmay be inplement ed 1n any of a

Wi de var cohpchlend R AETHR UdeRIg 4988 3bY, BhdieLoanierenbagdiEtis . ihe,

present invention rray be i iscre

15 21 JH ?ng %@7192 PCTI USOQ 29502 exanpl e, an application specific
i nt egrate Crecui could be programmed with the above descri bed
functions of invention. Figure 4 is a flowdiagramillustrating
t he operation rb?”‘g SQS)CWE‘@N 1he elerpeaischithe poesant ivessionrAsatimplernartegr esent

invention. Applications 410 represent multiple software applications that
may be eREAREEESIHS safiiase MogtinesaQin by patdveatisysterd B00ioiHigitle BNYhese a
vari ety of audio and video applications known in the art to cause digital
audi o dasraftWarebBuﬁhesfederisbi$pl@sr§lﬂ%b‘béﬁe§bﬁtr%’fﬁucﬁb&@to be executed by a

processor in a hardware system, such as processor 302 of Figure 3. Initially, the

series of instructions are stored on a storage device, such as mass storage 320. It

Is to be appreciated that the series of instructions can be stored on any

conventional storage medium, such as a diskette, CD-ROM, magnetic tape, DVD,

ROM, etc. Itis also to be appreciated that the series of instructions need not be

stored locally, and could be received from a remote storage device, such as a

server on a network, via network interface 324.

The instructions are copied from the storage device, such as mass storage

320, into memory 314 and then accessed and executed by processor 302. In one

implementation, these software routines are written in the C++ programming

language. ltis to be appreciated, however, that these routines may be implemented

in any of a wide variety of programming languages. In alternative embodiments, the

present invention may be implemented in discrete hardware or firmware. For
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digital audio data may be processed by an on-board audi o processor i€1 N 2004
conjunction wth one or nore dynamcally linked |ibraries and/ or devi CJQ
driverswho1/916: enbodi ment, applications 410 include an gefhi Qadek@box
application capable of causing nultiple digital data files of various
formats including for exanple, MP3 audio data, to be played on audi o host

120 thro 0 card. In Figure 4, digital audio output from .
appl | cat CaRTIS A ApBRtn e Bnfsraiecdicig (R} Padk SR romsmaresd with
interceptor 420 by way of an application program interface (APl) or a
medi a coft§ 8POYHEperad [Unehipns phihmerasspbuivesiien. by sel ecting an option
within a graphical user interface, a user nmay choose whether the digital
audi o output fromapplications 410 is to be played on | ocal speaker 460,
transmtted across network 430, or played locally and transmtted across

network 430. Figareised a fis@l @ébﬁarﬁ@l!uétﬂ%@ingitfﬂé Fa?lera‘ft%i & él\’cﬂBWos% ¢26€ pl ayed
(0]

on | ocal speaker 460, data path A my be owed. I|f, however, a user
chooses LE-d ) dnd BEEILEH i ut, across ne rk 430, data
path B oy ool e A e o st R A B GRS 8 e S 7 102
PCT/[JS 502 th A ta paths, A and B need not, however, be nutually
exc! ot vIULIRIE R aES AR B tioBR Bk @ 5P M Al bop 120.
i mpl ementatjons. Processing interface 415 represents a system | evel
i nt er f acRPPUiGRIPN§A 1D ingudgrAnyael 3 variatyef audisr ang videloLapplisstidnb known in
applications 410 to process and/or decode the digital audio output by way
of one otherart & tawsx digitacabdie data GOBEGIayddwithixaspineutdrsy@femedipgi ment
after being handl ed by processing interface 415, decoded digital audio
follows digital Radit datdmayibe Bravessed by SHbALRSPS 8L prokBEEASR conjunction

with one or more dynamically linked libraries and/or device drivers. in one

embodiment, applications 410 include an audio jukebox application capable of

causing multiple digital data files of various formats including for example, MP3

audio data, to be played on audio host 120 through a sound card.

In Figure 4, digital audio output from applications 410 may be passed to
processing interface 415, and/or interceptor 420 by way of an application program
interface (API) or a media control interface (MCI). In one embodiment, by selecting
an option within a graphical user interface, a user may choose whether the digital
audio output from applications 410 is to be played on local speaker 460, transmitted
across network 430, or played locally and transmitted across network 430. If a user
selects for the digital audio output to be played on local speaker 480, data path A

may be followed. If, however, a user chooses to transmit the digital audio data

output across network 430, data path B may be followed to the exclusion of data
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415 to device driver 417. Device driver 417 comunicates directly wWzh yy 7004
sound card 419 and indirectly with | ocal speaker 460. It should be

appr eci atagloidras2 the functionality of processing interfaggy¥d&pssh,device
driver 417 may be conbined into a single interface. In an alternative

enbodi nent, after being handled by processing interface 415, digital audio

out put ma la] O h assi,ng . from processing interface 415 to
i nt er cept ﬁ)raftﬁfb Wﬁgfhétyeg% a&BsEiE’)PESPé%%OWOW% ”dpﬁi”ﬂ%aghé?‘@iuswﬁtm megy

fol | ow dat agggtg @)ra her than data path B, such that the digital audio
data get POYLLEIRIPWRT d8BRNENSLERs Sredifin enrlamentat®nsti or to bei ng
transmtted across network 430. This nay be desirable in the case where

the receiving &doressing intetfaceddbpppresentdacodert vetidé@asiatsachlds shoul d
be noted that digital audio output may also be passed to processing

i nt er f ace dfddmivaligdinked lidraryqDL4} uid B) aPAHEtids 41'6”8‘{:98%%#‘% %rﬁt:}@g}d%ﬁoégo'

Interceptor 420 represents an interface that operates to

i ntercept thd Hgitdl Sidia! [ r ications 41 ass the data
to network in{:gerfaceI o4§5 mﬁeﬁg&wbﬁéy&l%&%%’géﬁm5?@%0%&@:&99% Ftted
across ne 430. rceptor, 17 2.1 JUN 2004 WO 01/47192 PCT/ US00/ 29502
420 may o%é\gr}gﬁ ?-@?’L%%%’P#W%P?‘ﬁéﬁﬁéwﬁ?ﬁn ed 8y segessainterfase 4§hani c

| i nks that Dg%’g.ol ntﬁ}to_ processing interface 415, such that they point to
i nt er cept 8FCAS! digdptpydip foliows datacepthd? asabismagssed tfaimh pstressitginterfare

dynam c link back to processing interface 415. interceptor 420 further

oper at es #8° taléaviceyrivaedhér Devicaltigidrad1 AocinendaS dirsctheMRdemhnacgeREdi ng
to one of a plurality of audio coding schenmes. If the digital audio output

| ; pgncode&ﬂQ and ey wit2baPSp@sIRy 460. ot 3RSk ASHrRRfatd S A TheNCodi ng

functionality of processing interface 415 and device driver 417 may be combined
into a single interface. In an alternative embodiment, after being handled by
processing interface 415, digital audio output may follow data path D passing from
processing interface 415 to interceptor 420. It may be desirable for the digital audio
output to follow data path D rather than data path B, such that the digital audio data
gets decoded through processing interface 415 prior to being transmitted across
network 430. This may be desirable in the case where the receiving device is not
equipped to decode the audio data. It should be noted that digital audio output may
also be passed to processing interface 415 or device driver 417 after passing
through interceptor 420.

Interceptor 420 represents an interface that operates to effectively intercept

the digital audio output from applications 410 and pass the data to network interface

425 where it may be encapsulated and transmitted across network 430. Interceptor
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and pass both the digital audio output along with the coding inforngtigpy @
network interface 425. Network interface 425 operates to encapsul ate and
transm t wid@/Higi tal audio data across network 430. Depengichgydéepessot he size
of the data, network interface 425 nay segnent the data into nmultiple
packets or datagrans prior to transm ssion. In one enbodinent, the data is

encapsul a ccording, to the .JEEE 802.3 and Internet protocol s containing
a vari et yag¢"§a%%p%r@$$f%%§“%ar’4yi% quwr@ﬁé’e@ﬁ’ﬂ%?tﬁ@ﬁﬁ dyeames knksnihet f ace

425 fornul ates data packets for transm ssion to a receiving device based
upon pr evVingy LAFIMMPERIS oG inkpface AAS suwdt Wiah thetendiobto iRteyoeptos 4201 ust r at es
a digital audio data packet formatted according to one enbodi ment of the
present i dveilerlyomteReptomr42igmey dsitapiise Hstatdicgirtdynaaidiiok pack e prézl@sirgy

di vided into various network transm ssion sections including: di a Access
Control (iMsdackeptir section 505, Internet Protocol (IP) header section
510, UDP header section 515, and various audi o sections including: digital

audi o data he i i Qi - j ayl pad . .secti gn 530.
VAC header 505 Cucealnw2Bludir ot TRhiT HhSu St bk PRtba S8 s e lls
various data fiel ds necessary.to operatge accordjing to the | EEE 802.3
speci 1 oA ICQRePRASCOMING 10 8RRl AcPIRIRIREP TP GodRaiPeRes Hahreliaiiab Sudise
address, and a data length field. |IP header 510 contains the various data
fields sﬁb&iﬁﬂ#fi'wnceﬁaérm?tmemonﬂﬁomnﬂrat@ﬁdd chasisifydhg pagislanniaddirgitipesses
using | P over IEEE 802 networks. UDP header 515 contains various fields

i ncl udi ng@nad ansreethbe didita bddio autges dlongtwitntieoesdihh dhfdmatigat@ne®nrgkh
field, and a checksumfield. In addition to the MAC, I P, and UDP header

sect i ons inteffacei4@ist aletieik hiBAsKE U252 rates Qo ERERE MRt AAY tdinsAdhe data
header section 520, and digital audio data

digital audio data across network 430. Depending upon the size of the data,

network interface 425 may segment the data into multiple packets or datagrams
prior to transmission. In one embodiment, the data is encapsulated according to the
IEEE 802.3 and Intemet protocols containing a variety of data sections and fields.

In one embodiment, network interface 425 formulates data packets for transmission

to a receiving device based upon previous communication with the receiving device.

Figure 5 illustrates a digital audio data packet formatted according to one
embodiment of the present invention. Referring to Figure 5, digital audio packet
500 is divided into various network transmission sections including: Media Access
Control (MAC) header section 505, Internet Protocol (IP) header section 510, UDP
header section 515, and various audio sections including: digital audio data header

section 520, and digital audio data payload section 530. MAC header 505 contains
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payl oad section 530. In one enbodinent, digital audio data header ftpﬁ’?ﬂﬂﬂ
520 contains version field 522 and sequence field 524, whereas diZf é

audi o datweo opapbpad section 530 contains encoded audio datﬂrybgpgggp
enbodi nent, the version field is used by a digital audio data transmtting
source, such as audio host 120, to indicate to a receiving device, such as
audi o bridgkng,: i whi ch one of multiple audi o encodi ng schenes
was used ﬁgéev%(rzlggée[ dt%I?lae%glggd—chﬁﬁﬁrycltpgqqeé?teaﬁﬁﬁ%dmééﬁéhQJH%EEa?(DZ.ZBn one
enbodi nment, ezch.sueﬂgr_ed audi o encodi ng schene is represented by an

i ndi cat or SPEGRCERAR T EA*BE: 7 Bebieiicdrptinabion addoasp atretiwerk §otrceaamds. | n
one enbodi nent, sequence field 524 is used by audio host 120 to indicate

an or der 208t Hrtagfengtiulieloh IPHeatiegistialcontalh tretay arines d SRUNBAS 8 Al
therefore an order according to which the data should be reconstructed once

recei ved bndeuBiFC ho42giutdistedifkedriag. 1984 Waﬁ@fés@?ﬁ gggﬁltgglli:{ %\Férgggég dat a

header sections have been described with respect to

packet of sbheepigsantyg i i l.d .be 19 21 JUN 2004 WO 01/47192
PCT/ 1U500129502 appar%%? t adteqa%\;’aé‘?@%gng'gt’ﬂé?'q%r}f}?'é ABPBIe Rerbfield,

equally a -abl. I xanpl e, ipnstead of digital audi o packet 500

i ncl udi ngsg%ggggﬂr'@ Bgﬁé—'ﬂfgra 'g%@tqpaﬂ{}‘ @@-,a%a cheeksaytelshd section 530, the
sections may bE‘fC‘?nBi ned into a single section. Simlarly, if TCP/IP is
used as a tranf¥afdieRiethn MAGHHPh 8ad /DB 1@ antey sbetionse thedizitabsudin packet

appropriate TCP header (not shown), and/or sequence field 524 nay be
om tted. HQalke @ritaina digital laudiadamnheddersiectéh 5aoasnduiQ BLERLLY devi ce
according to
payload section 530. In one embodiment, digital audio data header section 520
contains version field 522 and sequence field 524, whereas digital audio data
payload section 530 contains encoded audio data. in one embodiment, the version
field is used by a digital audio data transmitting source, such as audio host 120, to
indicate to a receiving device, such as audio bridging device 100, which one of
multiple audio encoding schemes was used to encode the associated digital audio
data payload. In one embodiment, each supported audio encoding scheme is
represented by an indicator code that may be referenced via a lookup table, for
example. In one embodiment, sequence field 524 is used by audio host 120 to
indicate an order according to which the digital audio data was segmented, and
therefore an order according to which the data should be reconstructed once
received by audio bridging device 100.

Although various data field and header sections have been described with

respect to the digital audio data packet of the present invention, it should be
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one enbodi nent of the present invention. Audio bridging device 100 Zn‘pywlg]gg
hone- based network i nterface 610, FIFO buffers 615 and 625, enbedde

processoygiifyisaudi o converter 630, and nenory device 640 pggUplofshshpget her
as shown. Additionally, audio bridging device 100 is coupled with data
i nput port 605, and with audio output ports 632 and 633 as shown.

Home- base i_nterfac 10 .represent.s a comruni cations interface

t hr ough |é:%%ﬁ{e){r}v§\%r &adﬁ%ofggﬁré'ﬁ‘? rf‘?’ét@%' AY 2@ E8YbuECHMtRRIBadd net wor k
interface 610 regg?sent a_device further equipped to provide data

comuni catfBRRIE. Nisterd ohdiokal Aedirgrackab5ehincl uting stsepsauate headwmectas ed

phonel i ne networks, powerline networks and/or HonmeRF networks. In such

hone- bas 2R thénaoias, payipadietdticns530 ae seetions ordyrisd tesibhasdshtaatsimyiki ng
environnments, it is sonmetines difficult to distinguish noise or echo

phenonenasections Similigrly af TORFIFR RV 8% Bt A nsk&GBEcol FIOP RIS 15 may be
transm ssion source. For this reason, alternative networking approa%hes

have bee r Ki concern 1 JUN
2004 V0 05 1S TS et OB AR g R R SR SR SieRe s oas

Pat ent agﬁ%)iéﬁ%t ir@ﬂ Qo. <42390. P7044>, entitled "A Networking Method And
Appar at u é) ['FEnt Slots To Facilitate Transmission Collision
Detection”, filed _, and assigned to the corporate assignee of the present
application. In one enbodi nent, the teachings of <42390. P7044> are

i mpl emented Wi thin home-based network interface 610. In one enbodi nent,
horme- based nétgwrkEiinadidacdiagiami ibustratingEn 800D rixying davicel dticording &
supporting the CSMA/CD protocol. In one enbodi nent, home-based network

i nt er f acenédinbsdiatent lontied pralskhd ideailishi PeId BREGSY detS 206 [Rlih&ds t hat

supports communi cati on over ;
home-based network interface 610, FIFO buffers 615 and 625, embedded
processor 620, audio converter 630, and memory device 640 coupled together as
shown. Additionally, audio bridging device 100 is coupled with data input port 605,
and with audio output ports 632 and 633 as shown.

Home-based network interface 610 represents a communications interface
through which network data is transmitted and received. Home-based network
interface 610 represents a device further equipped to provide data communications
across harsh networking environments such as home-based phoneline networks,
powerline networks and/or HomeRF networks. In such home-based networks, as
well as other less controiled harsh networking environments, it is sometimes difficult
to distinguish noise or echo phenomenon caused by various environmental factors

from another transmission source. For this reason, alternative networking

approaches have been developed to address these harsh networking concemns.
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bot h Ethernet and phoneline networks. FIFO buffers 615 and 625 are usedUN &0
coordi nate data exchange between the various devices shown in Figure 6.

For examy@oi&héLr receiving network data, hone-based netﬁ@réé |§5 rzf ace
610 wites the data to FIFO buffer 615 whi ch subsequently ‘a 3% not

enpty signal indicating the presence of the data to enbedded processor

620. Onceptnge n?,t-eqr}gt{g Si %EJ is detected, enbedded processor 620 reads
the data 17 6mFTRYPIAFRCE fogpdin bbesEriant appliction fer<6ZM0.B7eMmect ed

bet ween enbepdepl rocessor 620 and is operationally simlar to FIFO buffer
615. |1t whTlitiask Aabghvering Methed dkidl Apmhratust singSilenb SWRY G0, FidRLtone or
both of FIFO buffers 615 and 625 nay be included within any of the various

devi ces sh@awsmissiofiGpllisiot Detectidry, fled orbht e skl t8itgb %og%@%ggﬁg%e? oL

processor 620 represents one of various processing device

art to privegsessiitiapplicagbndingnk Wmtﬁd%h? tﬁ? gggbq{i@%sr §§r ﬁéﬁ@gkeﬂ%r e’

m croprocessor or mcrocontroller t pérates ac

mul tiple ;g : 01/47192 PCT/ USCO/ 29502 conputing paradi gns
incluri nd,%]jpr%g%gew ﬁ@?‘ r uo\fﬁegb#sggpe H&]f‘?eﬁ%%@gﬁb) In QprjembeRiment, home-
instructi et _.conput i (C1SC). In_one enbodi nent, enbedded processor
620 is arPOa %P%E‘t‘@%‘é‘dgé@i 7R He5Ed029 spmatipat interfaceRdppueting tfe  Los
Gatos California. In one enbodi nent, enbedded processor 620 is configured

to perf ol?MAabi Riojoest. penaembeiment|itginebasedinetidikaniceRRe e flHm
honme-based network interface 610. As those skilled in the art wll

G20 ce, “Ine othedied proscscar ray be s el o OEry T SRS
processi battPEWRIMEMasd PRBALKMY h&fwork@nd yet because it is not
FIFO buffers 615 and 625 are used to coordinate data exchange between
the various devices shown in Figure 6. For example, after receiving network data,
home-based network interface 610 writes the data to FIFO buffer 615 which
subsequently asserts a not_empty signal indicating the presence of the data to
embedded processor 620. Once the not_empty signal is detected, embedded
processor 620 reads the data from FIFO buffer 615 for processing. FIFO buffer 625
IS connectéd between embedded processor 620 and is operationally similar to FIFO
buffer 615. it will be apparent to one skilled in the art, however, that one or both of
FIFO buffers 615 and 625 may be included within any of the various devices shown
in Figure 6, or may be omitted completely.
Embedded processor 620 represents one of various processing devices

known in the art to process data, including for example a general or special purpose

microprocessor or microcontroller that operates according to one of muitiple
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asked to undertake a variety of non-audio related tasks, it is neverzt1h§al}cj\emm
capable of bridging very high quality audio notwthstanding its limte
processi ngoGaRakL! i ty. Audi o converter 630 represents a di gé@} to anal og
(D-to-A) data converter to receive digital audio data pro éﬁ"/}?ﬁﬂ‘
enbedded processor 620, and convert the digital audio data to anal og audio
for output_through audi o output ports 632 and 633. In one enbodi nent,

audi o cong%WEﬁngﬁér? gRSTREYY dCesad ecerbinsiructitnysetatompitima( RIS 886 or

avai | able from Texas Instrunents Inc_, of Dallas, Texas. As those skilled
in the ar€EompPlax inglgeefiarzest admepiting(CIO®)! ith pneferabsdimesRneabare§30 and
enbedded processor 620 may be conbined within a single device. Menory

devi ce 64Proceps@sB20 i an ARMY @babi le%tf&io%d%reéé%r%g\é%ﬁ@gt%r‘ﬂ% Ming. 850

instructions to be executed by enbedded processor nory devi

Ty | nelusiecans obifohiay ahicHhEAt LY e EIRLI GION. depbges kngun Ln the

art such as a programmabl e read-only nenory

erasabl e ;pr ead-only nmenory ( EEP , flash nenory, and so
forth, |nogRe 'Owg%ﬁﬁ{ﬁl\?afdﬂﬂ? a%%@?‘&%ﬂga%‘? B0e0BEed dimoibmenbasd t he
present inyention, audio bridging device 100 is equipped to receive

addi t i ondI®WR PiR{a5810.gAsdhose akied GotheGart voll pppientaie pby simys eftBst
information previously stored in nmenory device 640. |In one enbodi nent,

audi o brdegisated asiure of 100 audiebridging delicdatie éfbeued hesEsdas ﬁiia\}mé yor k
|1 Ce

interface 610, whereas in another enbodi nent, audi o bridging de 100

Coupl od 1o memary devt ca dae e R PRt By S8 et 100
may be UpdRE®EH VhEErtMENa YartBPEONES audio related tasks, it is nevertheless capable
of bridging very high guality audio notwithstanding its limited processing capabiiity.
Audio converter 630 represents a digital to analog (D-to-A) data converter to
receive digital audio data processed by embedded processor 620, and convert the
digital audio data to analog audio for output through audio output ports 632 and
633. In one embodiment, audio converter 630 is a TMS320VC5416 16-bit digital
signal processor available from Texas Instruments inc., of Dallas, Texas. As those
skilled in the art will recognize, the functionality of audio converter 630 and
embedded processor 620 may be combined within a single device.
Memory device 640 represents a non-volatile data storage device to hold
instructions to be executed by embedded processor 620. Memory device 640 may
include any of the various read only memory (ROM) devices known in the art such

as a programmable read-only memory (PROM), an electronically erasable

programmable read-only memory (EEPROM), flash memory, and so forth. In one
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audi o CODECs or other data as necessary. Audi o bridging device 100 QanLﬁ'dlfﬂﬁ
include a volatile data storage device (not shown) such as random access
menory nam ¢ random access nenory (DRAM, synchronous dynam c
random a‘g@&%’l :ym)ry (SDRAM), and the like. Figure 7 is aP§T’8W #Gr am
illustrating the operation of audio bridging device 100 according to one
enbodi nent_ of %he present invention. Referring to Figure 7, wth reference
to Figure BNOH Hte-rﬁé’géféﬁ REsRO I0vientienf awdio dtidgirereevies 100gs ealippedite dat a
transmtted across phoneline network 203 through data input port 605 (705).
Upon receiroFaige @kgitongl ratruationg dinspandionedmeed (9 esMREE o %h?&f)eﬁ%ﬁ\tmo
operates in a conventional nanner to separate the various ne r

t ransmi ssimfbridatien peeviousiMaerel fh ndid e r om the digital
audi o data (e.g. digital JSioredlin ot dete & 'dirprglg §leoddiniB Ayl oad

sections) b ddGcd e ; Lol tal audio daja are separated, the
di gi t al augiggm?at ais gggéé%gg%gﬁngrag/ad%ﬁﬁu&vﬂPW'l& Retwark irfedasr §3@ssor
620 to be,j ia data bus 615. Once 23 2 1 JUN 2004 WO 01/47192
PCTI u5001§"§‘%§3§£{ ﬁé%ﬁgg,{ W QHHP%”Hé’Fé'%%de@@H%%sB@ ¢an regedveyseetOdata
enbedded processor 620 operates to identify whether the digital audio data
has been BRYG altadiitipng input peré (ot shoivir)moephadticamamory deoiceaiondn
schenmes (710). |If enbedded processor 620 identifies that the received

di gi tal a%imibad@@@E&tasu@iedrﬁc@irmg)dediceelﬂmaﬁ\dW)epmMééWithﬁ?&v%‘f'%g%@t 'y

classifies which particular coding schenme was used (715). In on

)
enbodi mensudier@BDESE G evesdata §2Rebbiddrg Rk ihl sehd bed
i ndi cat or code 522 provided vviat hi ne'ltd%ﬁeédd 'g?{“tg:r@gﬁ@'hb%ﬁg&pg‘&g?”FBSO

identify j b type of data encoding. According to
Ione elnb)c/) dl?%gfcdo‘]?éﬁhltaydétg%t@ﬁaﬁ%edleq/?cea(?\%t ‘_s¥|8wn95uch a8 rShdom actess memo:'y J

(RAM), dynamic random access memory (DRAM), synchronous dynamic random

access memory (SDRAM), and the like.

Figure 7 is a flow diagram illustrating the operation of audio bridging device
100 according to one embodiment of the present invention. Referring to Figure 7,
with reference to Figure 6, home-based network interface 610 receives digital audio
data transmitted across phoneline network 203 through data input port 605 (705).
Upon receiving the digital audio data, home-based network interface 610 operates
in a conventional manner to separate the various network transmission data (e.g.
MAC, IP, and TCP or UDP headers) from the digital audio data (e.g. digital audio
data header and digital audio data payload sections). Once the network data and
digital audio data are separated, the digital audio data is passed to memory 640

which causes embedded processor 620 to be interrupted via data bus 615. Once
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the present invention, once enbedded processor 620 identifies that a1 jyN 2004
particul ar encoding schene was used, enbedded processor 620 accesses

menory dexj @ig71840 or similar equi pped nenory device to r 6602
appropriate CODEC (720) wth which the digital audio data is decoded
(725). In the case that the digital audio data is conpressed, enbedded

processor. fur, t to_dec ress the digital audio data. Once
t he digi ttg?%qd%{gée{a%ggé Bg%ﬁﬁ e@%ﬂéaaaﬁ%&ﬁ)m@g& A0 & ,eddlgld RroceFRor Bl was
not encoded 0{ %onﬁresfseciqto begin with (7102, the digital audio data is
passed t PPRIRIES 'RINTRHY eresher Nrctgitalmudip dataahasibaen eoaoded eceorging to
converted to analog audio (730). Once the digital audio data has been
conver t e®NEPHRKItiDEE audiai @5, videre cadiagaghandiso 719) p Hssesk ddudp@zesssh g2mut put
ports 632 and 633 (735). Thus a dedicated digital -to-anal og audi o bridging

syst em hideritifies thaether iebeived \Wigits 2% BB taMA £H8LH BRSodEY drRgbdddpt i ons of
the present invention wll no doubt becone apparent to a person of

or i nary prdtddot B2V WRLkBFLBSHEO0ERIaA R Lol A4 Q AN 47192

PCTI USOQ' 29502 t he foregol ng ‘description, any
parti cul i and descri bed b y of illustration iis no way
i nt endedﬁ1oﬂggﬂéﬂgg%89§@g%i ﬁﬂdqerq&.e%ﬂ{@?%?s(% &%r@?’é?%ﬁ&@f“@r gesgiibed of
vari ous er{&)'%ﬁigne%s are not intended to limt the scope of the clains

whi ch in' eFOes 2dArewdsd withim e divitat avdie date garketdoddertfganti al t o

the invention. 25 2 1 JUN 2004 Cains 1. A nethod conpri sing:
classify the presence and type of data encoding. According to one embodiment of
the present invention, once embedded processor 620 identifies that a particular
encoding scheme was used, embedded processor 620 accesses memory device
640 or similar equipped memory device to retrieve an appropriate CODEC (720)
with which the digital audio data is decoded (725). In the case that the digital audio
data is compressed, embedded processor 620 further operates to decompress the
digital audio data. Once the digita!l data has been decoded and/or decompressed,
or if the data was not encoded or compressed to begin with (71 0), the digital audio
data is passed to audio converter 630 where the digital audio data is then converted

to analog audio (730). Once the digital audio data has been converted to anaiog

audio, the analog audio is passed through audio output ports 632 and 633 (735).

Thus a dedicated digital-to-analog audio bridging system has been
described. Whereas many alterations and modifications of the present invention will

no doubt become apparent to a person of ordinary skill in the art after having read
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receiving at an audio-rendering device, data conprising digital audijo da¥ a@
transmtted across a network froma host; determ ning whether the received
digital uslh.geta is encoded; selecting a decoding scheng based on one of
at least two codi ng schemes by which the received digitaf<ddf%¥2%eta is
encoded, if the determning determnes that the received digital audio
data is e cgded;_decoding_the encoded digital audio data in accordance with
the sel ectEdORIYDP S§ScaRlriat isite henendrssiood thahgnylparicoianesnbdditnenhe
received digital audio data is encoded; and preparing the received digital
audi o dat 8'dWh apdidrscribed byheayref iastratieaoisthd @alydnehaeitd beWsitidied
preparing the received digital audio data for output conprises converting

t he receilinsitingi Gilerbforudieferdatas t® dapaked vaHal i ; thod
according to claim1l1, wherein determning mhgg gr fﬁgﬂgégﬁéﬁﬁﬁﬂlﬁgéﬁg§|

audi o dattg Jinsit §55ﬁg (grelip . h t l.east, two coding schenes
conpri ses detgﬁ‘i ni ng gt e'ﬁgstﬁgic?]gﬁéﬁérg e@?gir?%‘ﬁe quiitaose E'a’—‘ti"%sencoded
accordin i enes,. including np3, way, au, and aiff. 4. The

met hod aggégﬁﬁﬁgAQgs%%ﬂﬁﬂFQJthﬂgﬁﬂ'ﬂ”Teceiving digital audio data conprises
receiving a plurality of digital audio data segnents and reconstructing the
digital audio data from-the received plurality of digital audio data
segnents. 5. The nethod according to claim4, wherein determ ning whet her
the received digital audio data is encoded according to one of at |east
two codi ng schenes conprises identifying an indicator code included within
at least one of the plurality of digital audio data segnents. 6. The

met hod according to claim2, further conprising: determ ning whether the
received digital audio data is conpressed; and
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26 2 1 JUN 2004 if the received digital audio data is determned to ble
conpressed, then deconpressing the conpressed digital audio data bzzsngNmm
upon the sel ected decodi ng schene. 7. The nethod according to claim®6,
further conprising providing as output the analog audio to an
anplificatigp,device. 8. The nethod of claim1, wherein the digital audio
data is recerved across at least one of a plurality of networks including
a phoneline network, a powerline network, and a HomeRF network. 9. A

speci al purpose 0=l 2.1 Ng device conprising: a network interface to
receive di glp't al %u |t%d§§ltqgﬁ{¢gansmtted over a network froman audio host;
a processor coupfeecivingtdn anhmidmetendarlogi detveef dge comprigdeg digitaheudihdefaer t he

recei ved digital i ta, l ressed; select a decoding schene based
on one of a?a”ltsrglgg(?éé O\Rga%gwd%lﬁggnslgﬁgyﬁes by which the received digital audio

data i s encoded, datérmirig wistier tededivgd digltalaudlp datd &teacadsd; det ermi ned to be

conpressed; and decode-the. encaded diqgital dio data in.accordance with
the sel ected  debsaiig deanina ey oprloh of or SO Thdnd ThaRS BLIRUES
det erm ned the reeivcdmbgid sedjo dad ia eoarvdrif ehe detpplimdg tdetetrnieespthocéssor to

convert the eEcgge%I&{glgaégﬁ égﬁg isa‘dgc':d%d-data to anal og audio for output. 10.

The speci al ' purpos 10T enderi ng devi ce according to claim9, further
conprising a readecodihgytheremodyd digitatpheith date inhaecqpdancesitiothe tsdecsddateendag | east

one CODEC. e G4 lS Mg keRE Ol LA SYSEFTMEONR! SLOg; gy host devi ce
di sposed inatirs ocatren to transm I'gi tal “audro data over a networKk;
preparing the received digital audio data for output.

2. The method according to claim 1, wherein preparing the received digital audio
data for output comprises converting the received digital audio data to analog audio for

output.

3. The method according to claim 1, wherein determining whether the received
digital audio data is encoded according to one of the at least two coding schemes comprises
determining whether the received digital audio data is encoded according to coding schemes

including mp3, way, au, and aiff.

4. The method according to claim 1, wherein receiving digital audio data comprises
receiving a plurality of digital audio data segments and reconstructing the digital audio data
from the received plurality of digital audio data segments.

5. The method according to claim 4, wherein determining whether the received
digital audio data is encoded according to one of at least two coding schemes comprises
identifying an indicator code included within at least one of the plurality of digital audio data

segments.

6. The method according to claim 2, further comprising:

determining whether the received digital audio data is compressed; and
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an audi o bridging device disposed in a second |ocation, the audio b iq%inﬂ
devi ce communi catively coupled to the host device via the network t 1" JUN 2004
receive the digital audio data transmtted fromthe host device, to
determ ne whether received digital audio data is encoded, to select a

decodi ng schene . A..0N f - t..t i n & schenes
by which the reég?@ggm§$8?t§§ﬁ%u%@g atamigggﬁ@%%e%,%go&g%g%gg ?ﬁg recei ved
digital aultcenptatsingthe campessetbhgtel anilip Hata brscdsipdrethe seldcteibdsodinggehsmhene, and to
convert the received digital audio data to anal og audio for output; and
stereo equi pnent comruni catively coupled to the audi o bridging device, the
stereo equi. pmenthetmetmrptdaofdingtit daism figthernodipusinglRovidihgasrogphidbnaniale  net wor k

audi o systegh%%%%QQjnﬁmB&”%L@én1ll, wherein the network conprises a
network i nclu ing at least oné of a phonel i ne network, a powerline network,

and a HomeRF network. 13. The residential network audi o system according

to claim1l wherei n.th udi, o I k- ce. i i d to:
dot or i ne. et ho ool St dungl GERG) A G Rk LG KA RASET
deconpr ess aphealcpoipreeogsdhctidgg b phionelind netwddit powerlae eetvaaln @ed ailbmeRhe

sel ected decoding schene. 14. The residential network audio system
according to cl'dim 11, wherein the digital audio data is transmtted
according to the real-tinme transport protocol (RTP). 15. An article

cormnL o415 2, Tl B! SRR AL OB XY oL ehne
cause the nachiaretvwk inteeloei w excclivgdipitdl awlirdiag tdasnaifted over a network from an
audio host;
a processor coupled with the network interface to:
determine whether the received digital audio data is compressed,
select a decoding scheme based on one of at least two coding schemes
by which the received digital audio data is encoded, if the received digital audio data is
determined to be compressed; and
decode-the encoded digital audio data in accordance with the selected
decoding scheme, if the received digital audio data is determined to be compressed; and

a converter coupled to the processor to convert the received digital audio data to

analog audio for output,

10. The special purpose audio-rendering device according to claim 9, further

comprising a read only memory coupled to the processor to store at least one CODEC.

11. A residential network audio system comprising:
a host device disposed in a first location to transmit digital audio data over a network;
an audio bridging device disposed in a second location, the audio bridging
device communicatively coupled to the host device via the network to receive the digital
audio data transmitted from the host device, to determine whether received digital audio

data is encoded, to select a decoding scheme based on one of at least two coding
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determ ne whether the received digital audio data is encoded, selectzp. N 2004
decodi ng schene based on one of at |east two coding schenes by which gHe
received digital audio data is encoded, if the received digital audio data
is, determined to be encoded; decode the encoded digital audio data in

accordance w d ' =0di ng. ) i f I o tal
audi o data %%Eﬁ%tgfﬁﬁﬁgﬁgkggggﬁgﬁgg ggfﬁggﬁa%?g%é?g&?ﬁgﬁgggéﬁ@ggﬁgigital
audi o dat a #uwro ditipatcordagee Witethe s¢l¢ctddaleofding] sahamel Bod talvenwsitrihg weatedi ng t he
di gi tal audj.0. i receiving the digital audio data
transm’ttedhl %ﬁ§§§°gaf%@%ﬁ“ﬁ?@gpﬁﬁﬁﬁﬁwk Qiroma host device. 28 2 1 JUN
2006 17. A et hodereoequinmehtngymnyynioatively moupéed to theiagdie bodgingwleribd, thegterdoeast one

of a pIuraI&ﬁyngktﬁggﬁuﬁggggﬂ%%gumggther digital audio data is encoded

according to one o east audi o codi ng schenes; and transmtting
the plurality of data segnments across at |east one of a plurality of

net wor ks i nghudi nom | i Koo i ! and a
HomeRE et vk 1 BHOaE BARE LS sARhiRkbund |GG L DRREMAES AT 2
claim 17, wwvempesena peteonk dicliging hideastrodé ofatphonglinemietwerkna pdvesrbite ndteerktandne of t he
plurality of (data-se nts, whether the digital audio data is encoded
accordi ng 10°The One of the at |east two audio codi ng schenmes conpri ses

provi ding an indicator code wthin the at |east one of the plurality of
datasegrreni.l.A. h f Iim@l%fr I i.§l.0g. .sel ecting the
. . : REugst | N9
one of the 3\S/vo Cgt(lfi ﬁ%lg’gssng g'grirce“go%%g@ S%s# ﬁcécglidgcp ﬁ?lcﬁﬁtgiﬂ’l‘?\ﬂcﬁeg%tt orauc'ode. 20.
The net hod idgoigaienicd B funiivedspesedd: ecti ng the one of the two codi ng schenes
determine whether the received digital audio data is compressed; and
decompress the compressed digital audio data in accordance with the selected

decoding scheme.

14. The residential network audio system according to claim 11, wherein the digital

audio data is transmitted according to the real-time transport protocol (RTP).

15. An article comprising a machine readable medium having a plurality of machine
readable instructions stored thereom, that when executed by the machine, cause the
machine to:

receive digital audio data;

determine whether the received digital audio data is encoded,

select a decoding scheme based on one of at least two coding schemes by which
the received digital audio data is encoded, if the received digital audio data is, determined

to be encoded,;

decode the encoded digital audio data in accordance with the selected decoding
scheme, if the received digital audio data is determined to be encoded; and

prepare the received digital audio data for output.

16. The article of claim 15, wherein receiving the digital audio data further
comprises receiving the digital audio data transmitted across a local area network from a

host device.
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based on the identified indicator code conprises: accessing a | ooku f&ﬂLﬁ
that includes entries for the at |east two codi ng schenes; conparlﬁg 04
identified indicator code to the entries in the | ookup table and
identifying an entry in the | ookup table that corresponds to the indicator
code, wherejn thﬁn%ﬂ%ﬁ%ohﬁn& codi ng schene by which the received digital
audi o data i'$ encoded. The nmet hod of claim 15, wherein preparing the
recei ved d|gltaJW@ﬂ@ﬂ@mUG§QM$©ﬂmmUuﬁbﬂﬁCﬁ@ﬁ%ﬁﬂ@@@Y@Bﬁﬁ%ﬁ%@ﬁgiMﬁ@h¢ece|ved

i gital  audigiflalin ok AALAL AN & dEr PR ayECendFcrRLNAd Of clalm 2
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network to an audio-rendering device.

18. The method according to claim 17, wherein providing the indication, within the at
least one of the plurality of data segments, whether the digital audio data is encoded according
to the one of the at least two audio coding schemes comprises providing an indicator code

within the at least one of the plurality of data segments.

19. A method of claim 18, further comprising;:

selecting the one of the two coding schemes based on the identified indicator code.

20. The method of claim 19, wherein selecting the one of the two coding schemes
based on the identified indicator code comprises:
accessing a lookup table that includes entries for the at least two coding schemes;
comparing the identified indicator code to the entries in the lookup table; and
identifying an entry in the lookup table that corresponds to the indicator code,

wherein the entry is the coding scheme by which the received digital audio data is encoded.

21, The method of claim 15, wherein preparing the received digital audio data for

output comprises converting the received digital audio data to analog audio for output.
22. The method of claim 2, wherein converting the received digital audio data to

analog audio for output comprises converting the received digital audio data to analog audio

for output to a speaker proximate the audio-rendering device.
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