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APPARATUSES AND METHODS FOR USE | N CREATI NG AN AUDI O
SCENE FI ELD OF THE I NVENTI ON The present invention
WO edoatiesogeneral |y t o apparatuses and net hods POI/AUS®S/000534
in creating an audi o scene, and has particular - but
by no means exclusive - app|ication for use in
creating an audio scene for a virtuaI environnent
I NVENTI ON have
AEP@H%\FPEEﬁt A’&Bv’éﬁ%’é@? nFEBeHP'F nﬁNvFEEéFWGu MfepUPYR SCENE

virtual environnents in recent years. These advances

) | %ﬂnﬁﬂnﬁ% wi despread uptake of massively
Fﬂf‘{" idﬁgl‘.%%'cr -ore E\Ilayl ng ganes, in which

ol

partici pants can enter a conmon virtual environnent

(such as @ batilehice llgkrea@qo'ﬁr eerl%e %%I S‘i'ta)il.g]yt: he

virtual environnent by an avatar, ally
apRpAEfaSST ANt Tathadshdiar thr?arlabtcé?eaqlﬁlﬁ I casipfsqene,

and MdAlpaiidnErent but Bie domBhls akatdda-diel d that
L avatar coul d be of ,a sol er The wi despread upt ake of

BRI ERTIPT A 5% W TR 80 i AR 98I Jar t

vﬂn:ualyuﬂvunnnmemdmances in i mge processing technol ogy

that enables highly detailed and realistic graphics

virtual environnment to be generated. The proliferation
BASIKGROTBE OF I JAWENTIAON cards provides the ability

to supply participants in a virtual environnent wth

hi gh quallty sound. However, despite the prolific use

of ~t hr ee TdheFEn ERFRaP oS Fd SdfdSapdd ARvanFes dm yreating

vil STENISH iemid gl ve eI S G (e e | dak i Bl AeD,

R el %, BRI G P USRI (e o

ma&alvekmmﬂibnepd@mmme-@iaﬁa@rym /S uioch wasidhext

‘ %Fﬁ#%%g%ﬁ? ronﬁ% %tgl nmﬁﬁyLéi£€Hé¥3é%@ZJﬁAHéEN§ a;EEh

tions for var
as a battle ield) and are represented 1n the virtual

environment by an avatar, which is typically in the form of
an animated character. In the case of a virtual
environment in the form of a battle field that avatar could

be of a soldier.

The widespread uptake of visually immersive
virtual environments is due in part to significant advances
in image processing technology that enables highly detailed
and realistic graphics virtual environment to be generated.
The proliferation of three-dimensional sound cards provides
the ability to supply participants in a virtual environment
with high quality sound. However, despite the prolific use
of three-dimensional sound cards today’s visually immersive
virtual environments are generally unable to provide
realistic mechanisms for participants to communicate with
each other. Many environments use non-immersive
communication mechanisms such as text based chat or walkie-

talkie style voice.
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ternms used throughout this specification: Wighted

audi o stream - audio information that conprises one or
worepos/1miseces of audi o i nformation, each of whiBCT/AES0081000534

anplitude that is nodified (increased or decreased)

based on a distance between_a source and recipient of

t he audi o i nformati on. Uﬁmﬁlghted audi o stream -

audi o information that conprises one or nore pieces of

audi o information, but unlike a weighted audi o stream

the anplitude of each piece of audio information in an

unwei ght ed audi o streamis un-nodified fromthe
Egﬁﬂﬂﬂ%éﬁﬁhnplitude. Audi 0 Scene - audio information
conpri sing conbi ned sounds (for exanple, voices

bel ongi n er .avatars Qurces of sound
Wit hin tﬁ31V|r quq%nﬂﬁﬂnﬁg%ﬁ(agﬁip 9Tl AF ous
tmwm¢mmtummmmm to a di stance
bet ween a source and recipient of the sound. An audio
scene may al so conprise sound effects that represent
* tNeighbadt peddnapheean st pudiof infiersavironikbat. comprises
SUBBRBY ggrzrglgeugh@toamsoagieegmaelanfI e8kn28RChich

the pres i_nvention there is provided
ﬁﬁrﬁ?u?mP FtEFEaFPﬁE 3 QBGF51§éeﬁénF6Fa§ﬁda9£tar in
aducréaaédenbaseanenta dhetappar Beuwecanpr sdukge and

o) e8$0LLQPEL 8 b e.to create_a wei ghted audio
?géa ¢ % g%oﬁ%rlses aud go ﬁ%gﬁ “obj ect located in
a portlon of a hearing range of the avatar;
. aﬁﬂ@émgtahl BdaTB208- 8RR 3DLEQLA @ﬁ%gﬂna&@ohhehat
audio streamw th a um t represents a
|SEBPrbﬁeéf°Pﬁe°5oWPF8nPéF09ﬁeOﬁeapﬁhg iafgempiipRe but

Vihl URE 8NWeigAREBAL aulher StRebRetWRi ahpedtaddi gestheam

and Lhe dalum cepresent he audlo Seence,Is 2PRILALYS can

is un-modified from the original amplitude.

¢ Audio Scene - audio information comprising combined
sounds (for example, voices belonging to other avatars
and other sources of sound within the virtual
environment) that are spatially placed and perhaps
attenuated according to a distance between a source and
recipient of the sound. An audio scene may also comprise
sound effects that represent the acoustic

characteristics of the environment.

SUMMARY OF THE INVENTION

According to a first aspect of the present
invention there is provided an apparatus for creating an
audio scene for an avatar in a virtual environment, the
apparatus comprising:

an audio processor operable to create a weighted
audio stream that comprises audio from an object located in

a portion of a hearing range of the avatar; and
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t he present invention has several advantages . One

advantage is that by dividing the hearing range in to
wWo@e@s50018aDre portions, the fidelity of the audP@CI/aUz18/000534

can be adjusted to a required level. The greater the

nunber of portions in the hgaring range, the higher

the fidelity of the audio scene. It is envisaged that

the apparatus .,is not restricted tlo a single weighted

audi o st PESRCEGE 180 ™FEREI BRSTPRLFaLP, 2FROCARbEr &8s
weightadalzhelief sttdanp wd tie iag iaathna thiar HeaaiEeraach

C risi udi_o f.r.om a ject |l acated in aqther .
loﬁg‘gﬁiocr)lnso of A @ WA |nné’l%r %ﬁy&egeﬁﬁ&ﬂ%rraé’iﬂ?aﬁtnag%leof"lrtual
enviigoapeartat wdhereirh dhet e igditgidt @didied isdt retame aandc dhe
da hCahe LhAr a8l LI L3 SWeh as attenuation of the

audio as a result of having to travel a distance

bet ween the object and the recipient. Yet another

advant agehel spperRiteseltcofuenti @0 ithel FaAl-slth@ pedito of

stream can ,be reprodyced as if it emanated fromthe
ERSPHSSERE PSR GHOR e sy &Rt e Fageg he
advataieigen ief tiHw Gy edivivdsigt cHehddarghig haindresiide tof one

eci pi t audi d reproduced using. the

04 P“g’hr{e %hcg"rﬁ'erﬁtnsdf q:gles#‘e%rdge&%'g: un S);ls &m ﬂe%cfrnfblc%n be
adine teddite @ cmsBsigred d evgrlt.hdheogaresiies tthec mawrtbert o

pot@igHLd AUHD HISGHY Sy, Nahd hiGHOY GRS Alelity of
unwei ght ed audi o streamthat conprises audio from

then S5 1Hedfe @i sageh iMato ks amRauAEAs dg not
rdswigfe:tcﬁ‘d gﬂaf a2 \Alrfl, ! e mlzgdl\b?sﬁt %@ﬂi@{]tshmdaudim :diffé

unwel e ugl o reamin e ,\Wel au 0] ream
Pt SR T Sk e SHRARRE R A SRRALHS oy T Lo
wellighrieth evugii onterter etnize reastl echirtisting eddicatiebmatart kbject
158 HRN Y Uh @ﬁao@q{it&ng“ ﬂ?—f e ﬂl:%%ffng;g JARRE Qhdiiker

avatar. An adva tage of the unwel g te audro streami1s
adviemtage efh the rapagtiusy is ddEith Fhautied dumte austio

stHRAn AR] Hep1 M AR dRUIGE LG WRIAlds RITAESSINISn of
requirenments for creating the audio scene. _.
the audio as a result of having to travel a distance

between the object and the recipient. Yet another advantage
of the present invention is that the audio stream can be
reproduced as if it emanated from the location. Thus, if
the datum indicated that the location of the object was to
the right hand side of the recipient, the audio could be
reproduced using the right channel of a stereo sound
system.

Preferably, the audio processor is further
operable to create the weighted audio stream such that it
comprises an unweighted audio stream that comprises audio
from another object located in the portion of the hearing

range of the avatar.

An advantage of including the unweighted audio
stream in the weighted audio stream is that it provides a

means for representing audio from one or more other objects



10

15

20

25

30

35

Preferably, the audi o processor is operable to create

the wei ghted audio streamin accordance with a
wEe@deowsm ned m xi ng operation, the predeter mP@EAU2005/000534

m xi ng operation conprising identification information

that identifies the objeq;‘ﬁng/or the ot her objects,

and wei ghting information that can be used by the

audi o processor to set an applitude of the audi o _an
thgiwerghiefaded & streaRSFiPERE YWEitg P ed PREFIE™Ss Ofe
heRraher abnge e tappanvaitas .l Ant hevaneagd $ES the unweighted
au%ggn%nlcatlon aqf pe%gb e t%u%% |ve t he qydloauhg

unvvelgtgalé'ﬁdl S reancwé‘n St R mX|n opera?'t viaa
sceosu vifc aianon avetbaarsk, thehc@nnuwedapeomhweamaﬁakhher
prRTAL 1ARCLANA AR e Rbiliked Uit Al carand

m vita the communi cati on nétwork. Using the
connunlcatlon nmeans i s advant ageous because |t enabl es

t he appapabiéerb®ilhs ¢sedauBia ?h:&béls@%tre(ise@))ﬂe&ﬁﬁmnﬁ:o

Accord g tq secon spect of .the present |nvent|on
e T8 e AP R dPo AT e i =

pnydéueﬂmﬂhaanmnxmmg(mpetaalbm amhau@nadyhyﬁmﬂhyﬁ.aﬁxlng

op%\f:%,tt:l.on! co p\é:!:.rst :Lun :L e\ﬂtrz.%q.n% 01:1t %bfl%Q:Qr[ t%.to > that
conprising audi 0 processor opera o create an

1dmfg-|¢tsed:mdm ety @alﬂ/torratth@ommege@bamt@.f reed an

w4y QGHRhA L h R VhrOhe? IR U39 i QR t he

avatar; and associ ati ng neans operable’to associ ate
ProcessRfeitehat Amidrliada Wk Fhe @ndiq@ @nd unweighted

addlRy eteRlam dh Ay edigited iR tdfedrle object in
the virtual environnent, wherein the unwei ghted audio
stream and t hedatum represent the audi o infornmation.

The appapaewerabmqrdRM@ b@pahataecdn&t@@pecbm@&i$hs a
c G Ya RO MR SRUEl 2o AN G LHBLA, WL

are si m orenenti one Irst an secon

u rmmht@gbw@hq HeeE feams tangh fdist miximee qRexadiion via a

cdrfRldadion network, the communication means further
being operable to send the weighted audio stream and the

datum via the communication network.

Using the communication means is advantageous
because it enables the apparatus to be used in a

distributed environment.

According to a second aspect of the present
invention, there is provided an apparatus operable to
create audio information for use in an audio scene for an
avatar in a virtual environment, the apparatus comprising:

an audio processor operable to create an
unweighted audio stream that comprises audio from an object
located in a portion of a hearing range of the avatar; and

associating means operable to associate the
unweighted audio stream with a datum that represents an
approximate location of the object in the virtual

environment, wherein the unweighted audio stream and the
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Preferably, the audi o processor is operable to create

t he unwei ghted audio streamin accordance with a
wEe@deowsm ned m xi ng operation, the predeter mP@EAU2005/000534

m xi ng operation conprising identification information

that identifies the object.. Preferably, the apparatus

further conprises a communicati on nmeans operable to

recei ve the audi o and the predeterm ned m xing
dagyey zePsrseRk Aheomtdirc ARitermAELRBrk, the

communi cation neans al so being operable to send the

unmeighteg audi o_stream and .t he gat Vi a thg £

communi cAPPoAPRBFREFR. 2BEPRGLPHe "RoFHENFESPPEN2RBERE ©
thies padeantadecenthionahae iseverall edvihéagepar dwos olfo wibd.ch
ardS @yl a8 doS LHeDUERY SIALL QUIRN G 8RO LG ek

t |r5‘aspect of thé presént 1T nvention there i1s
adyeprieges of spsafirss pspectt afnithe Presemt ilowvenivion.

can be used to create an audi o scene for an avatar in

a virtual environment, the apparatus conprising:

i dent i f yPREEREIRLYop&hgopEdiE BéPéFﬁFﬁ§ngﬁ PReREPireto
cr‘éffat%nh thle) aeltveligm_tqu aludid RYridaan ief glia:da:emramkb@;]l WARGE a

of, t he gvatar; wei ghting neans erable.to determ.ne_a
PR Lo B A8 CEEE A0 R 6 FRRANTE TBHTE MidriAs
openeatiiony comprd sdpgr dlden tiidf idettdiom e farmaddtonoreheft t he
id%?@ﬂfﬂéé Ruhepviteual environment, wherein the

rdentifier, weighting and the | ocation represent

theinformation that can be used to create the audio

scene. TheezBirhbliy, Ofknbhapphirhduadspasinalr thapriesent

invention to obtain the MEISQ%IH% and tEF Io%aé{on )
CORRPRHERSGTs MEGRSs ORSTAP Lo S0 FECH s (ERS 1R gwi e
predie degnised i xdnealoperattioghtvEt aldicamsimiesnidmnetwork,
tl—feno S ! g}%&?‘hcltaﬁg.o%u gt{e%nfsr e stoh %e%.?lge(gperla%ltehltso S q:‘he
unweighted audio stream and the datum via the communication

network.

Using the communication means is advantageous
because it enables the apparatus to be used in a

distributed environment.

According to a third aspect of the present
invention there is provided an apparatus for obtaining
information that can be used to create an audio scene for
an avatar in a virtual environment, the apparatus
comprising:

identifying means operable to determine an
identifier of an object located in a portion of a hearing
range of the avatar;

weighting means operable to determine a weighting
to be applied to audio from the object; and

locating means operable to determine a location
of the portion in the wvirtual environment, wherein the

identifier, weighting and the location represent the
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can be used to set an anplitude of the audi o when
inserted into the weighted audi o stream Second, the
WO owatldsp7 can be used to reproduce the audi o aBCT/AURM05/000534
were coming fromthe |ocation. For exanple, if the
| ocation indicated that the | ocation of the object was
to the right hand side of the recipient, the audlo
. could be reproduced, using_the right channe
1“§P€Wé5193uﬁga§y§FEnPeFF%F@rEBI9reFH§ EBﬁaﬁﬁﬁﬁg FEFFﬁer
conpri ses a communi cation neans operable to send, via
a commun net wo th ntlfle h tLn
and the F%ﬁa??b%lﬁ% %et%? gh FarafPey o?ksgg%gﬁsg éng
inpentéesi bg. obsang the wemghnmngtand tbengopstion is
2a@g}2nhagge s hecaYaal ! e0abhes %E@Eeppea@tualgﬁtﬁﬁg can
uted environnent her nor e
beengptlesot hzeapparavaighbedepydinestyenm Fhat, copprises

th@ehﬁaﬁbngr@ﬂdthQGOLQQQE'Omnt9h§s5¥§ &ﬂﬂlh@hehﬁéﬁbRE1ng
necessary resour ces ces er f or m
capnBe, B &8 ﬁFGc@%s%ﬁBglﬁPéFegg 9e Fﬁgl Ri daEpghed
1nﬁB?ﬁhelﬁeﬁghtbdraﬁﬁE6abb2ehm Cseabﬁdrouhelmgcatlon can be
[ rmati on .for e Cco nicati.on. netwar t
ungugglﬁﬁpFﬁPBFﬁa%ESnaF *Sulh %ﬁaﬁtlrezgng egEBm Ufe
1obhelounnﬂnrcaxamplaeti@rkheolpoateonhendmea@eﬂothh§ the
108E%18L B@etﬂgusﬁbeh¥ Q5s3¥8t%ﬂbfgﬁ REORSSS B9deBeiENgne

provid he routeing Informtion is
regdpashige e PudagseoridabpoRePrréusspatging the right
chehhegt beehy ssekest sblifdl spketn the comuni cations
network that will beused to transfer the audio.
Preferably, the identifying neans, the weighting nmeans
and the P@eﬁékaglyeahheaappapatabléuroheespemprisby a
coflFhEE TRt ReRAENbLEL 2 of 8 WELAN! LAY ANdcklifipication
FOCac i o By process Ng a representation of the virtue
ne@wwmkothﬂ:1dEn@ﬁénamhythBhUenabmnm@yané #@&n§°p§ti°n to

on%?%&ag]%159a§§%§rGE”%y%Q%m@oEBEOBr%Ee%%%nBQafing range

Using the communication means is advantageous
because it enables the apparatus to be used in a
distributed environment. Furthermore, it enables the
apparatus to send the identifier, the weighting and the
location to a system that has the necessary resources

(processing ability) to perform the required processing.

Preferably, the communication means is further
operable to create routeing information for the
communication network, wherein the routeing information is
such that it can be used by the communication network to
route the audio to the one of the plurality of system for

processing.

Being able to provide the routeing information is
advantageous because it allows the apparatus to effectively

select the links in the communications network that will be



10

15

20

25

30

35

selecting a first of a plurality of avatars in the

virtual environnent; identifying a second of the
w@bwsabispy of avatars that is proxi mate the fiPGI/AUR005/000534

the avatars; determ ning whether the second of the

avatars can be included in .an_existing cluster;

i ncl udi ng the second of the avatars in the existing

cluster upon determning that it can be included
us’teﬁtrttﬂ Ry H%‘ea Yl ust er that includes the

second of the avatars upon determ ning that the second

of the avatars ot .be.i.ncluded in the existing, .

cl ust er ;bé: % eerrae%g'g'rl cﬁtclelaet é'dz?nﬁl%lyéﬁgt VAo mael lfi’teel"%;lghtlng
megase @ndnitite divcatjuicamegars Petavegernabil ooftd hespectively
detliShiSls e SdIG 8 U aiﬂt 'nd Nafq | i

substla_nti gﬁy [ ocat e i_ntet}%:e“{aén:L tg_'rnggap; at’rs{lda location by
PLOTES NG aatr SRR RE 160 ofe theatvdiabue are danmendy.

cluster . Alternatively, the identifying neans is

operable_to determn the portiaon of the hearing
range by?r§éc'le§@?’lh’g gg‘@ egltﬂ'lféﬂ"‘é’igi mpage dFaPrReLapde to

detteermiine tdle qottienT®E ttheddieainiing Naryd adial ray
t hat ext I he.avatar. to_the _qne_of _the .
pl ural i t%gg%cé:\}a args;%lggl%cﬁlfatal R R 1%%&%%’%@6@ afrt
thei sHiarteal fearvigesmenftit he plurality of avatars is from
the radi glyebaw:F3ihangl Rechie a2shyt _lmliligzé/r g,ES%?rgt%grs

of each of the avafars into an ascendi ng or
thaf df A5 metR e fgsh ofhflearrvadasist i on bet ween
successi @@ teanindhgt Mbethbee! the FRGINA oF THaNeSaltBrs can

be{ E'g“%%ﬁeegﬁﬁ%{ ole%riesq:ilnigstc;luss%le%c;ti ng at | east one of

including the second of the avatars in the
existing cluster upon determining that it can be included
therein;

creating a new cluster that includes the second
of the avatars upon determining that the second of the
avatars cannot be included in the existing cluster to
thereby create a plurality of clusters;

determining an angular gap between two of the
clusters;

creating a further cluster that is substantially
located in the angular gap; and

including at least one of the avatars in the

further cluster.

Alternatively, the identifying means is operable
to determined the portion of the hearing range by:

selecting one of a plurality of avatars in the
virtual environment;

determining a radial ray that extends from the
avatar to the one of the plurality of avatars;

calculating the absolute angular distance that

each of the plurality of avatars is from the radial ray;
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angul ar separation that has a higher val ue than

anot her differential angular separation; and
waleasnmspai ng anot her radi al ray that emanates PCDAURI8/000534

avatar and which bisects two of the avatars that are

associated with the at |east one of the differentia

angul ar separati on. Accordlng to a fourth aspect of

the present invention there is provided an apparatus

for creaPFBgRPARESr flei BRsphatecaRgBLatsédstanereafecanh
ofalttiie0 avatae sf Ahtan afvakaentiing Wirdkttald @agi;onment,

t he appar at us co rlsi --Ldentifyin ans opera
o det or FRhERARETRE, PEregraLhY, AaPiAL. seba-rh e
begweenosucteasiver ongsr afigehef abkelatet angudad dds&tnrg in

thgegggeggghgb gd%gegp&ggqlne an approxi mate | ocation of

obj ect e virtual environment, wherein the
|dent|f|éﬁlaﬁélﬂﬁeaﬁpkﬁéﬁFnﬁF@ p6cEhpodifprenthelt he

angfiakmekbarathah %atbﬁaus 8dntgheredhd uhenanda@other
Detern1n|n t he a rOX|nate | ocati on of the

dl%%FEEFtF§ aGvgHt e&ﬁ?aﬁ éBQe PRdcan be used to
reproducaeaum‘mﬁznﬁhgrmhberxebj eadias r&yl th¥€r émanates from

Lng _fromt.h Qcat i on Prefe he ap aratus
enfAIALL00 pbONh AR BIERLERN Lt e kB bvabddARRALALYR
assendatedawa tbofmeniatafleestneneoplf, thiee did&etiehitéenland

anbhgagoggghggtggnpne of a plurality of systens for
processi ng. Usi ng the comruni cati on neans is

advant ageous because it enables the apparatus to be

used in acabﬁaﬁhguttadaewufennaaioecEurassheh@{o@eséht
Ies e apparatus .t.o _send the identifier

1“%8? ﬁ& Pﬁeﬂr88&FF8naPoaapéféFBﬁuFﬁ&icﬁ&étﬁﬁg
1nﬁe¢ma$abp thatucaas begpuseds tongrabitki ay) aidipeskbens for

ntQ%aQSQUEL?Q Q&gg%%iiggvironment, the apparatus
comprising:

identifying means operable to determine an
identifier of an object located in a portion of a hearing
range of the avatar; and

locating means operable to determine an
approximate location of the object in the virtual
environment, wherein the identifier and the approximate
location represent the information that can be used to

create the audio scene.

Determining the approximate location of the
object is advantageous because it can be used to reproduce
audio from the object as if it were emanating from the

location.

Preferably, the apparatus further comprises a
communication means operable to send, via a communication
network, the identifier and the location to one of a

plurality of systems for processing.
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Preferably, the comrunication nmeans is further

operable to create routeing information for the
w@eoosnoisgat i on network, wherein the routeing PCT/AU2005/000534

information is such that it can be used by the

communi cation network to rqute the audio to the one of

the plurality of systems fo6r processing. Being able to

provide the routeing informafi on i s advant ageous

because Y8i39| bR FARNUBRHEREETR ?%a%?féﬁt?@EF?té%?%Ef
bebhﬂsélmkSehﬁblbe ehanuppaehtoe BetharhséHaEthll be
dlS u? ér anSf ern}nglel au 'Ll gr efO]e:‘reabl n g e

P y PXERRENSAG - ¢ F% r'f“lng'me n§P&PS ngrabIe

apperaegpetblsehﬂ dhEeLdenelﬁherudEhelWeeghamdgthed the
10b€25h08 DY eggegas»cﬂgtahagpmgeﬂgeggga&f rbRguyEELUAl

environnment. Preferab entifyrng neans Is
(P5pErEBLRgt BPUSLEY )i ke Pﬁefasmr5%?nﬁeeupse§tpeﬁceﬁ3@ﬁa

object by: dividing the virtual environnment into a

pluralit d determning a location iLn one
of the c%F‘Fée‘é%}B{'ﬁ \Aﬁaﬂ%hc?’ﬂ’é‘lﬁbfe‘é O SMPBREL &1. furtﬂer
opAtablldi ag bﬁeatélEbhtaipgcinﬁbrmhelpnefenttheventlon

co@%ﬁllc £3 BLOVLEG Rl B@%E?E“%hfokougggﬁr'”gf%” bR is

ene 10 an ava In"a virtual envi ron
suapp&hatustcgﬁprbeungedobyathEngommanscepepabnetwgrk to

ro‘a%a'tﬂe aP8i ght8d cadibAeShECRAL! Palira@ TRy 88Sspdtbfls for
froman object located ina portion of a hearing range

PrgrefRéngvatar, and a datumthat is associated with the
wei ght ed audlo stream and whi ch represents a location

f th { h th t
nvi ronnBREPSaRaLe EpaprariaaaFRe ERUERTRg hEPHESERGR 1o
adhanbpgeahbebboapsecéssaﬂhewuetgbtappaudtusstbeaﬁfaudlvely

sehB8edBhUM E AR 96" ¢hQ LERAGR1E0R18HILQeREERC that will be

used to transfer the audio.

Preferably, the identifying means and the
locating means are operable to respectively determine the
identifier and the location by processing a representation

of the wvirtual environment.

Preferably, the identifying means is operable to
determine the approximate location of the object by:

dividing the virtual environment into a plurality
of cells; and

determining a location in one of the cells about
which the object is located.

According to a fifth aspect of the present
invention there is provided an apparatus for rendering an
audio scene for an avatar in a virtual environment, the
apparatus comprising:

obtaining means operable to obtain a weighted

audio stream that comprises audio from an object located in
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According to a sixth aspect of the present invention
there is provided a nethod of creating an audi o scene
wo orosamsavatar in a virtual environnent, the ne€hau2005/000534
conprising the steps of: creating a weighted audio
stream that conprises audi qqf roman object l[ocated in
a portion of a hearing range of the avatar; and
treamw th a dat

ass CI ating the wei ghted audi o
2 BORE 40T, e g 2% B ARG GIE (6 AGS GRd e datum
tHaeamm@srsmgatierd e ly itHel ale ighdad mlilo sMiedesi mrdievhich

audi t he at um repnes nt t.he
£ |otn§%eneq'°%r Z:%'eraﬁfaq; &S e ep o fﬁ&ea %n The renge
1%*@1%@@9@ @nsnlrr@almqré:.smid that the wei ght ed audio
Strea”1C%Ugbh%gilaguﬁﬁweE%%h%Q1§bdbﬁgﬁ%ye gbkh%% operable

conpri ses audi o from anot j éct [ocate
EQ HHAET Softheh #erghtiady aﬁl&«@e g eFe a@datthe datum in order

tPreirIaablthe HAist e e@fe.Creating the wei ghted audio
streamis carried out in accordance with a
predeterm ned m xi ng operation, the predeterm ned
m Xi ng opecah:iddngcdmpaj sixgh depleict oft ithe pileeemtt i on

l&\;églttloiel% I fIJ %%OQIQ.&% tah Ql‘t(gtq{b& I%% %t:tj%e rtb%a %.(H: audio

ht'i ng can be Used
ScaRd Gfom @@e?é’@itatro igeta oM xhmsli tammnntemé:,alrdxeo nmtdlod

cdipMiGhetrRUdERp Lgam i n the weighted audio stream
Preferably, the method further conprises thesteps of

recei vi nGTERELREdPo WL RBtEMENGHC: & tX88F0 thete SPTREE Ses

audi® mwm@mwgadwadaaacem GO Hdaliion) ofe taVidar iankgd
sendl ht ed dio stream and the datum vi a
m”}%]l’?l

S & (?é’talt rk. According to a seventh

aspect ofasshelprteagnttlﬂenwelimsi eudie issreaoywled a
dd@ﬁﬂ“ﬁﬁéﬁ féﬁ?@géﬁlémgﬂfacation of the portion of the
hearing range in the virtual environment, wherein the
weighted audio stream and the datum represent the audio

scene.

Preferably, the step of creating the weighted
audio stream is such that the weighted audio stream
comprises an unweighted audio stream that comprises audio
from another object located in the portion of the hearing

range of the avatar.

Preferably, the step of creating the weighted
audio stream is carried out in accordance with a
predetermined mixing operation, the predetermined mixing
operation comprising identification information that
identifies the object and/or the other objects, and
weighting information that can be used by the audio
processor to set an amplitude of the audio and unweighted

audio stream in the weighted audio stream.

Preferably, the method further comprises the
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information for use in an audio scene for an avatar in
a virtual environnent, the nethod conprising the steps
wo@Ro0saomat i ng an unwei ghted audi o stream t hat PONADR®ES00534
audi o froman object located in a portion of a hearing
range of the avatar; and_ ﬁOCIatlng t he unwei ght ed
audi o streamw th a datum represents an
approxi mate | ocation of the object in the virtua
Stégg PEAment, wherein the unwei ght ed audi o stream and
t he datuﬁé&épﬁfﬁgnthéhEudﬂdlOthéfﬁﬁﬁaighﬂedPﬁﬂdfbabtyeam
he, ste creat. t he.unwei ght L. Q str
anéaEPleﬁgﬁanlﬁpgggggaanceawﬁtﬁnﬁmﬁpé ? ﬁlﬁe ﬂrkfnand
operat|oaendhegethetwelghedéteudlneetnexmngndpehatd@hum
Vlgoqﬁglggﬁmhg% ngﬁahéggohﬂfornatlon that identifies
he obj ect erably, e nethod further conprises
the steps of: receiving the audio and the

predeterﬁbasgdmhglee sté@éhEH Mbﬁeétceﬂﬂﬁﬁécﬁfégent
wor k; and sendlng ﬁ unmeH%hh 8 Edlo streamag11
1nYﬁBt68FunFPF£etﬁ§ PoMuArEat BREAR kCrRBEIPEI RYLS
infoemghtbnafpecusefl ihhanpaadebt sceventbe#nahhavaetag in a
v19£8vidsﬁv1r had, ogggbkg%gggg '%L%Egﬁkgo@hhhékeﬁénoge
gt o drdate an’audro Scene ror tar
V|rtual eneakdngean, unweigbthddavdapr stkragmt hbatt eps

coftbridgken g&ﬁanréﬂ LeeBbybker 18EaBa0Rkea! pheeabadoena
portion o hearing range of the avatar; determ ning

heérﬁéggﬁﬁpﬁﬁ Pé E@eaﬁHPFéH ténéudlo from the object:

and de}eéﬂbﬁbﬂatﬂnboﬁﬁélQﬂw@ﬁghh@dpaﬁﬂh?nstﬁehﬁﬁw;th a
Irt envi ronnent ntifi,er | ti
aafiely HRaty BERrRgo e, Pl SRE PR Rk o RGP EAR S RE: than chdect
inushe wvirtouedt ensireandieotsceherein the unweighted audio

stream and the datum represent the audio information.

Preferably, the step of creating the unweighted
audio stream is carried out in accordance with a
predetermined mixing operation, wherein the predetermined
mixing operation comprises identification information that

identifies the object.

Preferably, the method further comprises the
steps of:

receiving the audio and the predetermined mixing
operation via a communication network; and

sending the unweighted audio stream and the datum

via the communication network.

According to a eighth aspect of the present
invention there is provided a method of obtaining
information that can be used to create an audio scene for
an avatar in a virtual environment, the method comprising
the steps of:

determining an identifier of an object located in
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Preferably, the nmethod further conprises the step of
sendi ng, via a conmuni cation network, the identifier,
wao b@saeisght i ng and the | ocation to one of a plRCEADR0P5/000534
of systens for processing. Preferably, the nethod
further conprises the stepqgf _creating routeing
informati on for the conmunicati on network, wherein the

routei ng informati.on i_.s _such t it can be used by
@ ERE RS AT R RES O % TR o Lo t he
one of t ldetsirurialingy aofvedyditdmaf o Ppeoeggdiirgl to audio
f A e eps of determ ning the identifier,
fxfoﬁg t\?{eefi&%eﬁ;gaan%dt he | ocation respectively conprise
det er m nideFerminigend Lioeatiome ofeityiet Portdea tife the
vil AR Qh Y RIREASS xR I HRS G it &, GhS gt dild¢Aland
envi ronnent . Preferably, the nethod fuyrther conprises
Eheh d IR FEPRASHTE t et iR tInR 913G GRS eed to
creadtid R raAaldio seleecting a first of a plurality of
avatars in the virtual environnment; identifying a
second of the plurality of -avatars that is proxi mate
t he fi rsPrefferiadlyvattdies meddiodr furithgrwiesiiperi selse the step
echid v [ : i
°§cl ust_errf;gfi nc%u%} ?&ﬁ?lﬁler&?éc%%&g%t e 'v}trgépslﬁgrﬁzh%%r'
the waiighy imq) snd ﬁ}ﬁaﬁtq&ﬁtérqﬂ HhPrehaf a Rlaraddty of
sy stenslerdbt RidEiRAt i ng a new cluster that includes
the second of the avatars upon determ ning that the
second of the avatars cannot be included in the
exi st i ng Padefeirabllyq tther eyt hode #iatha Wondprtigeaf the step

| ust er.s: d.Nnj | ar het ) f
of e AP PRI e h PR o
ngdtwanked whendim the routeing information is such that it

can be used by the communication network to route the audio

to the one of the plurality of system for processing.

Preferably, the steps of determining the
identifier, the weighting and the location respectively
comprise determining the identifier, the weighting and the
location by processing a representation of the virtual

environment.

Preferably, the method further comprises the
following steps to determine the portion of the hearing
range:

selecting a first of a plurality of avatars in
the virtual environment;

identifying a second of the plurality of avatars
that is proximate the first of the avatars;

determining whether the second of the avatars can
be included in an existing cluster;

including the second of the avatars in the
existing cluster upon determining that it can be included

therein:;
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angul ar gap; and including at |east one of the avatars

in the further cluster. Alternatively, the nethod
waeommpnioses the foll ow ng steps to determ ne t hBCT/AU2005/000534

position of the hearing range: selecting one of a

plurality of avatars in thggvirtual environnent;

determning a radial ray that extends fromthe avatar

to the one of .the pIuraI %é‘(a ar.s; calculatrn
the absoF&E8tdRGurParsHi a’ﬁ&?t ed0lgdeshdhe second
ofp|tlrealaivtayt aofs aa,t_wmrchaua::rfzr:ﬁmg hhatadilal geysndrdfadieng
f .Qf the vat rs.
aw{%ﬁ%‘%&gben Ly red S-Th% c?ﬁq‘% r?gl' a ¥ %o
theirebyr emeadie m@%ﬂmaleéryaroai |0dn19¢@t1ween successi ve
ones of 43 a6l ANGULAN o SHBNER chid k1 ,R5 G0

ordered list; and sel ecting at ast one of

clsteESdnt i al angul ar separation that has a h| gher

val ue thafreaitanen dufrftdeentilastetgihat S@PARHR}Y in the

uq_ determ nj anot her radial ray that emanates from

AR’ whi ch bisects two of the avatars that

are assodnafledimgt latt leagitl baeeptfi aheanyaltars in the
A1k According to a ninth aspect of the present

|nvent| on there is provided a nethod of creating

information that can be used to create an audi o scene

for an aﬁﬁ%@&nb%1@é%&ﬁt%ﬁb RRVYLEANEBRbrilkRe MRl 1owing
conprrsrng:lthe steﬁ f: determining an identifier of

STERSo 5% Pp?(?r‘tqltﬂ? Gf &hve ASATG R TGE ST

t he avat able&mdn@emrer‘rblfl ag pdnrappiteX ofbberaltasat iion thk

g_bj @)én r;,h vi rtual environnment, wherein the
at er and the approxi mate | ocation represent the

i nf or mat detrerminiogn sheadded trayctdatte etdtendisdifrom the
avat®?€to the one of the plurality of avatars;

calculating the absolute angular distance that
each of the plurality of avatars is from the radial ray:;

arranging the absolute angular distance of each
of the avatars into an ascending ordered list;

calculating a differential angular separation
between successive ones of the absolute angular distance in
the ascending ordered list; and

selecting at least one of the differential
angular separation that has a higher value than another
differential angular separation; and

determining another radial ray that emanates from
the avatar and which bisects two of the avatars that are

associated with the differential angular separation.

According to a ninth aspect of the present
invention there is provided a method of creating
information that can be used to create an audio scene for
an avatar in a virtual environment, the method comprising
the steps of:

determining an identifier of an object located in
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Preferably, the nmethod further conprises the step of

sendi ng, via a conmuni cation network, the identifier
w@eastbs9t ocation to one of a plurality of sysPEnBULW®E/000534

processing. Preferably, the nethod further conprises

the step of creating routejpg_information for the

connunication net wor k, wherein the routeing

i nf or.mat i ﬁ such that

R

it % be_used_ by ngh
a2 8 ﬁFc& 8Fﬁ8?kr?89908 etpﬁea§ﬁ§F5 7t 8*Fhe one of
t he pIuraétéymbﬁlsgsaanappnbxmmatessbngtlahebérahéypbject

Qﬁesbggéygi gﬁbﬁgghﬂéﬂg taﬁekgﬁﬂthhbeﬁdéﬂ@%gﬁér and Fhe

| ocati on respec
apﬁ@pgnnanen@ophélpaeﬁpprEéﬁnﬁn@hﬁhénﬁeémﬁtennbyhat Can be

usRHOEeSSi-agta tRBM 88@RbakiceReQf the virtual environment
Preferably, the nethod further conprises the

followi ng steps to determ ne the approxi mate | ocation
of the Obkaﬁ&raﬁnyLdtng hBEh&ErEuﬁthéﬁvbbﬂpﬁﬁebsiﬂha 8tep

plural.it and d tern1n n ati,an_i_nQne
A A O R ) S e
thacdorcdithngnt boaonenblk aspéuradﬁtyhefpsysaﬁmS|ﬁmentlon
pr%%%%glh _provided a nethod of rendering an audio scene
an avatar in a virtual environnent, the nethod
conprising the steps of: obtaining a weighted audio

stream t abreegBL S e%héuﬁllaﬁhfaaofé‘héﬁh@b] e6kpresakedneNstep
ortion of a hearl ange ,of the ayata and a dat um
°ftﬁ§ atdngs routsing R 1R ﬁFé&gﬁu&|F%5H%%%Blgﬁd

netfiolt, r epeeednt the h@m&bu@g dhfbhmamdbhld@ @fuchhehat it

ca%? r'”%eﬁaﬁg th% E% VIE%% 10%DVEE%% n&b %%%.e the audlo
pr ocessSing the wei g stream and t he dat umi
toorter one odéndde pﬂgraddmw péewUStems for processing.

Preferably, the steps of determining the
identifier and the approximate location respectively
comprise the step of determining the identifier and the
location by processing a representation of the virtual

environment.

Preferably, the method further comprises the
following steps to determine the approximate location of
the obiject:

dividing the virtual environment into a plurality
of cells; and

determining a location in one of the cells about

which the object is located.

According to a tenth aspect of the present
invention there is provided a method of rendering an audio
scene for an avatar in a virtual enviromment, the method
comprising the steps of:

obtaining a weighted audio stream that comprises

audio from an object located in a portion of a hearing
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According to an el eventh aspect of the present

invention there is provided a conputer program
w@eoopnispng at | east one instruction for causiPQI/AU2005/000534

conmputing device to carry out the nethod according to

the sixth, seventh, eight,,ginth or tenth aspect of

the present invention. Accordlng to a twelfth aspect

of the present invention there i rovi ded a,c ut
raPERARE) BhRearaPLonBPASP G EORGuLEr Spragianed with

thacwe&dhm@dtauahe etEéenﬂbn&SﬁhﬁbhOEephespheseatlocatlon

nti o Rl EF S H
F\BHE PRELIRR G Sho BEREI GBS ReRPs el TREyFal |
enwiitrbnmenite gudpe of the present invention, an

embodi msgtroe&sgEﬁngﬁéewglzﬁ,ﬂxeat LAgi Y gltregw b8d the
descri be exa e only, with reference to

datym &chﬁﬁ&ﬁyFﬁngF&&Fe§helﬁ“ﬂﬁpcﬁcePFgure 1 provides
a bl ock diagram of a systemin accordance with the
enbodi nent of .the present._inveniion; figure provi de
oV ow cRGPPTGERGaPPoRE SLERERRE: POPREH GG thS BREFERT
invieatwonn thieger é s1proliidede a3 compuitées parobiraw clnpir ieing

tH%g%%?Q%h Q%%%!%%Fg oaﬁgﬁlgF%%qggr S%%#%ﬂt@E%DhéuT@e to
cajriryy outa ttde ale#ﬁlpdumolwhlnm t9y§lh@rr§lﬂref\};#:| Perviegibe 1

eighlt, OWi%th il tehitdl @SpRctORIE @hel g@e%e&&eqn%ntth%n.
systen1shomn in figure'l figure provides a flow
chart of the steps |nvolved in a cluster summari sation
aI gorit hmcusedlhg tbeasxtﬁéemt?haﬁﬁeb:& BEgchef present
rre 7 ds _an,|lustration of t cl ust or
inyshtiS SHeeg0 A mACT e & Forttet, Fe e W
coniparits igfy tthe W@mmmmﬁrsmepsnanv@cmgidumgamqmuhﬁwaia“ﬁmth

as(bleléﬁ:t %rf' ri:glealpg.%getrllEminvention.

BRIEF DESCRIPTION OF THE DRAWINGS

Notwithstanding any other embodiments that may
fall within the scope of the present invention, an
embodiment of the present invention will now be described,
by way of example only, with reference to the accompanying

figures, in which:

figure 1 provides a block diagram of a system in

accordance with the embodiment of the present invention;

figure 2 provides a flow chart of various steps

performed by the system shown in figure 1;
figure 3 provides a flow chart of the steps
involved in a grid summarisation algorithm used in the

system shown in figure 1;

figure 4 illustrates a map used by the system
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figure 9 provides a visual depiction of the result of
running the alternative clustering algorithmof figure
wW@2@m5/101827 map shown in figure 4 ; figure 10 il PCUBADA08800534
anot her control table used by the system shown in
figure 1 ; figure 11 proviggs_a flow chart of the
steps involved in a process perfornmed by the system
shown in figure 1 ; figure 12 provides a flow chart of
sheyR iRepdgprhGoléed in a process performed by the
system shown in figure 1 . EMBODI MENT OF THE | NVENTI ON
Wth reference to.{i ' . 1iu e
Syst em 1615 8FBody i FERBe e Bneoebal: PR EL THafe By e
sygbémcehpwhnsén: £agugaedileo scene creation system 103; a
virtual environnent state maintenance system 105; and
a client conputing device 107. The system 101 al so
conpri seBigBBaMBNPEAYI GRS nat fHbPR FPITETRE BhEi BEeRBne
in¢beobHORANSYSLEeUt8? LhifmuiibHalioANkilgeRithin Gkatiein the
naintegance,sy?ten110?_and the client conputing device
SY$69MaFEWBN A FAEYES the conmuni cation network 109 and
arranged to use the network 109 in order to operate in
a distribu nper, _t ' ange.i,nf ]
wi th eac%léﬁggggvgg ?ﬂeyg%ﬁﬁgﬁ?gg§ﬁo§gng%§o?EH%%$?EThe
forwadunsdagi Shenelaorithmooifs fitgurige6form of a public
access packet swi tched network such as the Internet,
and is therefore made up of nunerous |nterconnect
routers EASETrEhBwAS| f FE@WfFBBFEs?f.tE@n@PﬁFPVS steps
invBeakdngn the alitetrvalki®Bvclaskertingt allgordithivgnance
system 105 is arranged to maintain dynamc state
information pertaining to a virtual environnment (such
as a bat flighrel @) pro¥hdedyaamisusiiatiepintdpmapifobhe
re%ﬁﬁ@t%En%gnBXn%h%hEY§&%gE£Q§iV%Chﬁg%%ef&ﬁ %ﬁ@gE&%hm of
e location of various avatars in the virtua
figuwier Sneonthenmapwsbown: g figure 4;

figure 10 illustrates another control table used

by the system shown in figure 1;

figure 11 provides a flow chart of the steps
involved in a process performed by the system shown in

figure 1;
figure 12 provides a flow chart of the steps
involved in a process performed by the system shown in

figure 1.

AN EMBODIMENT OF THE INVENTION

With reference to figure 1, which illustrates a
system 101 embodying the present invention, the system 101
comprises: an audio scene creation system 103; a virtual
environment state maintenance system 105; and a client

computing device 107. The system 101 also comprises a
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virtual environnent relates to a gane, individua
pl ayers' scores. The audi o scene creation system 103
w0 go0basisenl |y arranged to create and nmanage t hBCT/AU2005/000534
real -time audio rel ated aspects of participants in the
virtual environnment (such as the participants voice)
that is, create and nanage audi o scenes. The client
conputing device 107 is essentially arranged tQq
COPREBAGE 16 REHETH L00al TBRy PEGHARACTeagaeation system
10381 Rhensiceusys kamitdamend blietauddiadniewRn cer edisitem 105
ystem 103 to allow.a person usi.ag_the client
ang! TBEL Fid St B A SETPERC L9t 8y FRESTTRuEP the
copnmunicanson ndMiwerkpdoPf rodl by rangedgtaphlisealthe network
108"Yb QRERR! 3 AR RNLENANES YT LA halihelal) TS is,
ormof a conputer server (or in an alternative )
exghpadendmioraationg Witk spch ethepuvdgd d&epsoapunication
ne?%bﬁﬁfiownfQ&ﬁpﬁﬁfﬁhﬁﬁcbgiaﬁcBe@hﬁ&&)1b@aﬁfﬁQ&gEE§e$orm
radi tiqnal conputer hardware such as a. no r boar
ofhZr @“ﬁﬁ%ﬁ Ge PSHE T SHASTPEE BESVRE o SPCh 5 the
Ina@dnikiton and tie thardfeore madeC appoifehusrirneers dnt@rconnect

C rises.an oper a i SWSt uch as Linux or
r°H%€r§30 OtVfﬁlomsf}§%%F éé?%%%% ‘'various system | evel
operations (forexanple, nenory nmanagenent) . The

oper at i Ngeg¥shLeAAls3QaRE QY deReal i eRUaA0RMRALohRbnt state
executing application soffware. In this regard, the

Mad G HERESICSs SRS A% iiSe STARTGSY itCamedi bRk SyE st
stlatél g.ml f itda:;e ﬂaruiiellitiﬁllg zzboraag;a_zewat 1\/\Aa:rﬁ,4fiﬁo$m;e_nt (such

cap or_, | al_nl N e, nam..Cc S e | ornatl,o .
a8 & PALHISE T Dire Vi FURETHR, iR AR ETRAGHCD MEfRgined
byl fthishewnstreimudl0 Senvialmdesnt foas exfamplexailee, laggation of

| ef el t j e | '

valdihles aviians 30 WHe DIRARAY SriT oI HAL" Witks che
vipdyeds emvi nonmsind] g9l atessitoust egmien dnddnmd.dupie players’
sodddial 1l i I e eHAlR I e NGRS YU £ Ml Basically

essentjally conprises two nodul es "111 and 113 in the
amgngest tofRate amk mERRge Fhe Fealodiine adiq Felated

aspeedll icH Ipareidignaidy ad hes eiditighlanshvigetingty (fih as
thqay %%rgtc':.csitp%ngcs! r‘l;‘ooircngt;l Q:r]!'la(tpe:l.rst ,alcr:}:!ercl;&et oar}c{1 Fi‘nanage audio

scenes. The client computing device 107 is essentially

arranged to interact with the virtual environment state
maintenance system 105 and the audio scene creation system
103 to allow a person using the client computing device 107

to participate in the virtual environment.

More specifically, the graphical environment
state maintenance system 105 is in the form of a computer
server (or in an alternative embodiment, a plurality of
distributed computer servers interconnected to each other)
that comprises traditional computer hardware such as a
motherboard, hard disk storage, and random access memory.
In addition to the hardware the computer server also
comprises an operating system (such as Linux or Microsoft

Windows) that performs various system level operations (for
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virtual environnent) to/fromthe client conputing

devi ce 107. The second of nodules 113 is arranged to
w@emwd/1018e7 dynami ¢ state informati on to the audPCI/AU008/000534

creation system 103 . As nentioned previously, the

audi o scene creation syst efg 103 is basically arranged

to create and nanage audi 0 scenes. Each audi o scene

basically represents a realistic reproduction of the
eXAWRHEs PHAPT MO SeMeRE) o By APPSRt LRY| fYEhem 7Rl
PréNYdéEONAR NEnvitSneAer £60 éﬁe@melﬁ@eappni@asﬂeﬂegoftﬁsre.
n 2 lO gcengdcr Lion s%gtenél [ gg $es.a contro

s&t 39379, KRR FonS'eYVer C I t3fFefhat i ve
apphb@dtn@mtpa@kageetpaeSeatlomdedtonnthayhandlddekastorage

I |t I bet n S a
and Y2k Yo opafiifle g B ELITTLAS A0 TPRINEE 00 °
infpemebher apesbriRing 150 the Yimhwrl sekrvéroseentr 137 this

regdfa} hff D!:Hé alithull &hoirbbHiRE we8Nersreakh@Ple, a
serv are connected to the ¢co ni cati on net

bagpée hﬁlﬁsEh?ﬂet%ﬁnﬂ%ﬂ?%ﬁFl%ﬁaﬁﬁthﬁ REHBBLPY %ﬁﬁpﬁﬁgfﬁate
thatth pacbiouber avatadi $whibh] eflof ashample Theeppatents a

rver 115 | he_f or 0 erver _that
Soggler{ség ?rgﬁa %na? cog%o%efﬁé?gﬁar %éc ng%r%p%ent
stabehmabnaeuanharayatsm $0br ageenthdllyndompaisesstwo
mo&ﬁf@éyll ﬂ&diikoﬂntQhéhfoPﬂrQ%ﬂéngQQréonpﬁhérflrst of

server SO_conprises an oper at | ng sy stem (SUC as
the; mslub?s M &t 0sf ?SWHEbﬁé;Yt ﬁaﬁp@éﬁblﬁsf%r pepding and

reaaﬁreﬁyl exel aphenati Q’BéteTbﬁfﬁﬁﬁ&@ibﬂg (§¥§E&ﬂhﬂh§0to the

rovjdes an environ xec a 0
viBhRE bR EP o nE S T BRAFHOR: RBScOnbRbE: CoBPyERhY Hevice
10uoinhee5eagpﬂ|oﬂtmodu$eétmmBelsharrasgédadedsendthhe

h dj t Lch, i g . Qut
avighlo bisns  hEdEndPRo 8 chS 2afofdehg CRLLL S
syftgur&02.. The first step 203 that the application

software perfornms is to interact wwth the virtua

envi ronnent state mai ntenance system 105 to obtain
As mentioned previously, the audio scene creation

system 103 is basically arranged to create and manage audio
scenes. Each audio scene basically represents a realistic
reproduction of the sounds that would be heard by an avatar
in the virtual environment. In order to create the audio
scenes, the audio scene creation system 103 comprises a
control server 115, a summarisation server 117 (alternative
embodiments of the present invention may include a
plurality of distributed summarisation servers), and a
plurality of distributed scene creation servers 119. The
control server 115, the summarisation server 117 and the
plurality of distributed scene creation servers 119 are
connected to the communication network 109 and use the
communication network 109 to cooperate with each other in a

distributed fashion.

The control server 115 is in the form of a

computer server that comprises traditional computer
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the dynam c state information pertaining to the
virtual environnent. The application software obtains
war@snoseesses the dynam c state information | PCDATR005/000534
to identify the various avatars present in the virtua
envi ronment and the | ocati of the avatars in the
virtual environment. The virtual environnment state
ntenance system 1 n al sg process the dynamc
bl S GEa o T PERERRT o RaHc Ok (RF eraitus 6
rariiom \satciss eforgxalm edddatione ter uhéaaiamaxwihe
et ai |.s _of any n rr.iers. To_ohtai.n the C
colfiftes SRR ALRY RS A, RSR R, FE GG (such as
Ligant oot l@ewr\p_@lofﬂ@hmpmsa\cttémn e rtfieamse opndicofs tystem
1%“'0%%&%0&1@: LRV 43 5 V14, B1¥AS ovides an

mai nt énance systen110 _via the communicati on network

enigonnand e SFSICutifido RPRfcRtieroSafitaazent Ig this

rﬁ?%&ﬂﬁitik5cb?@u?@&ab%&@e&h%dﬁ#?%?éé53#%?1déﬂ¥3ﬂ“ﬂﬁf¥%are
rom rtua Viro state nmain ance system

thafe 19 dapstests tPE HATteCh e HFRgR E7d A ch

anrnged tticorairryootier the viesdiotsa suspelofofthd dloy chart

20PN o el A7 PLSHERY il SIS

server scene creatli on serv Y In order to
aRPrlé-aﬂtaé'-lalmlS@fW@FF@s plegvE oaash isy slcardntenaed wirtthudlhe

vi®Ha10 @m&tmnE@HtOWt% eOlhal :L"nQ:@ntalﬁ%é Ryt S.I.t(ﬁo t&0dbtain
the control server 115 perforns the step 205 of

WERPE Gtak mﬁmrwoen PRGGITIME b tHher afidrtarade
entv(irfdr@léiﬁ 3 :mia elppariwla»nf |sQ>VEtQJ&&I'et otthiefs th@ grid

égg%géﬁ§ |o rltg |rst13%§p SOS&GHEEEF
1danﬂm£y|ﬁh§1W@Mm@MSOBWQUWE® @umsqyulunlumalwmrum&k)203‘

errohiled TRA 3L 10, a'?:fb%h%e%[?rat%x% I €4t videual

the virtual environnment V|de
eqmurroametn} -ofThge Vg taed @@mmmem |sdedre mmtem@ce

sYyRMREAND S Rahh @10 Hedlc @Y itHN EMami & e 4Q¥ormation

depicts the avatars as the small_ bl ack dots Wi | st
£ % “ﬁr"é’séﬁ s Fifndke iStatideSHfBP avatedis (FeF 401,

example, active or inactive) and details of any sound

barriers. To obtain the dynamic state information the
application software of the control server 115 interacts
with the second of the modules 113 in the virtual
environment state maintenance system 105 via the

communication network 109.

Once the application software of the control
server 115 has obtained the dynamic state information £rom
the virtual environment state maintenance system 105, it
proceeds to process the dynamic state information in order
to create a number of mixing operation that are processed
by the summarisation server 117 and scene creation servers
119 in order to create audio scenes for each avatar in the
virtual environment. Following on from the initial step 203
the control server 115 performs the step 205 of running a

grid summarisation algorithm. With reference to figure 3,



10

15

20

25

30

35

is envisaged that nultiple maps 401 could be enpl oyed

in alternative enbodi nents of the present invention.
wo 2005401891 ed t hat each avatar in the virtual PCT/AU2005/000534

envi ronnent is considered to have a hearing range that

is divided into an |nterac£6ve zone and a background

zone. The interactive zone' is generally considered the

section of the hearing range i medi ately surroundjng
whigh shavera ARPYSELRRE BALKOFotRE IBHE FUTRABLSRELPEN
al@bribBmheghkngiFab0etépPadoB SokoeREedradosiiimbhesation

21§GEHERS, LonES: Arer Gb: SURSBNG 6F=BeneRPPRO-F AABoBFaiRed

duaiagathenishbiali stép P2 Yoafoamcarmap 401y owhilchgcan be

seéﬂelﬁV@ESL e % éfrEﬁngipgugﬁp %glroﬂﬂgn@ppkkgaﬁ%gn401
Tware-of thé control server I15 ensures that 1
lss@i@léﬁdea@hocélP1?§abiéﬁt@ﬁ ehdhsopndgdgpiebst hhe

1obBLEHACLEVEhEZ0RRaLhrE hfnauﬁéaﬁrtaaﬁ 88¥i r6h8B8n805The map
40gerforned when carr supmar i sat

QBRI Fhot aVALRLF ifRcthecamell BlaAReGor cHBALSE
théhpreekhs embbhemaﬁﬁ ﬂﬂ&lu&be efbyr& einghesmhp 401, it

basi cal | gin |dent|f oi n
12 87y E8nukalEhRE ThOTRBY ! HEPL' AL SokIE B8 Dhpt ByEACHA
altennabivé smbedimenbe oﬁnshdepeesantappventmane

| ocation of the avatars in the virtual environnent.

The final step 307 _in the grid sumarisation al gorithm
i s to upBhtsanebadrbhataprebsavatani ¥R FResHbTRURA

en(rwaﬁﬁeﬁt) 1Hseenbydéheauw1ahasat hOReS8@LME! r&ﬂu_?;eb&ﬁ&d is
a a g he control table 501 coggrlsea Th
1§FGF | HBY oF‘nr bﬂEe’-’%SEﬁ"Sf ZQREcARflefr BBEHEEOBRE BPRPReTRE

ineekhetinet henanps4génerathyr conaliderednthenseanion of the

nobER, kool nASalepiy ey Pollfs B REE! pyacEE) | vRLee
theabhek§@ouvdnzeheedsi theysbetdonspdetbe heamimgghtede

thHEX&9918€SE@H'QQouhB Ehgebek9pﬂe§2 QohE@rCQEh&EE)t8E|%he
01 the application software e control server
hearlng range. As an example, the interactive =zone of a

hearing range of an avatar in shown in figure 4 as a circle

surrounding the avatar.

In forming the map 401, the application software
of the control server 115 ensures that the size of each
cell is greater than or equal to the interactive zone of

the avatars.

The next step 305 performed when carrying out the
grid summarisation algorithm is to determine a ‘centre of
mass’ of each of the cells in the map 401. The centre of
mass is basically determined by identifying the point in
each cell around which the avatars therein are centred. The
centre of mass can be considered an approximate location of
the avatars in the virtual environment. The final step 307
in the grid summarisation algorithm is to update a control

table 501 (which is shown in figure 5) used by the
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115, interacts wth the sunmari sation server 117 via

t he communi cati on network 109. Once the application
wa@odosimense7 of t he control server 115 has conpl eP€HAUR®S/000534

step 205 of running the grid summarisation algorithm

the next step 207 it perfogqs_is to run a cluster

sunmari sation algorithm Figure 6 provides a flow

chart 601 of the varigQus steps inyolved in_the cluster
SUERARAFREAPPoASANGEr LEANP2FRE PPy SASSHER 43 -of engontrol
tabllesseomn &ump&ﬁseataoplakgmityhmiixoh@ sehehto& whigh
reBlehlfe®!Abe 55l RubENELUR (RIVRERNIRA! ofal) QL4150

RESf Prst st e §3 the ¢l US SUniTari sa

conltgdnet hm udeottvéserhefsteeph695ra§fars dine tbien geapsed;gne
cefi hRG @nal %it&laabfl ﬁa‘slsoiﬁé'i:eb‘i thadh b3l 9h ﬁ:ﬁ% c03.

avatars, whi was sel ected during the first step
copfirrelt ﬁebéecéﬁa GRTY ﬁéfSS‘&HPéYhQ? seafidered:i ed, the

unarleughevads SRR higS sble@8 tabgQr rhheirdayo |t\be%1pHB.QeS thR €BAtrol

ther th d qf t fit
taBlel 507 B PORLLS GaPPnEE Er SRR Y 80 STFNG on PR
115he1pteraems stieéh 6Oe mamakusheﬁosuBEEWE&&&&GHVla the

co%nggacggqb nyalyes. tgg step 609 of placing the second
of e avatars 1n ﬁé previously defined cluster if
it fits therein. On the other hand if it is determ ned

that t heoﬁéﬁoﬂﬂeoﬁmpbhﬁcé‘é%ﬁr §o@e@§re05ff khel Boh®ra1
previously defined cluster then the cluster

Se§ﬁfﬁ|‘fa|1| SatP8n COMGIEEERMERRY §IEF8s z@z?r Ofi FFoedPSt froes gadd

sumbhhrakat3ibab Iajlgblrﬂgm NeéleC hextce s tiepak 07s ie @teﬁ:ed rms is
around t sﬁgcond of t.he_.cl ust oted

ﬁé‘npf'"eg HENG s CEPRE S 36081 £ §P§1&%’ﬁ 0 r’f@é‘r&ntu Prg"ldes
a ﬁﬂe@eb@amtné@1n@ﬁb@heoﬁachOQSes&eMsamavolved in the
cl%%‘t%@ 'sﬁ?c&%r%‘?a%foﬁe aMblit ﬁﬁor Iﬁl)hV%lQPs n s%%ba'%'obs B2dthe

e cluster summarisation a minvo

clystesr muﬁglatméa#@a GIS%ﬂthimn disngot ﬁ@lle&ltg@stf ixsguledr the

ava%are.ewee;@let RA el UeheiFonnPRte FA 1oWiges bndRedidthe
ap has been determ ned the cluster sunmarisation

flasﬁoFF@ﬁhﬁoﬁva §1pﬁ§e§tgﬁm@fglsatlon algorlthm involves

the step 605 of selecting a second of the avatars that is

closest to the first of the avatars, which was selected
during the first step 603. Once the second of the avatars
has been selected, the cluster summarisation algorithm
involves the step 607 of determining whether the second of
the avatars fits in to a previously defined cluster.
Following on from the previous step 607 the cluster
summarisation algorithm involves the step 609 of placing
the second of the avatars in to the previously defined
c¢luster if it fits therein. On the other hand if it is
determined that the second of the avatars does not f£it in
to a previously defined cluster then the cluster
summarisation algorithm involves carrying out the step 611
of establishing a new cluster that is centred around the
second of the clusters. It is noted that the preceding
steps 603 to 611 are performed until a predetermined number
of clusters M are established.
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of establishing a new cluster in the |argest angul ar
gap. The previous steps 613 and 615 are repeated until
w@2adoeneds9nf K clusters have been established. PET/AB2005/000534

noted that the nunmber of Mclusters is the nunber of

K clusters. The final step,$17 of the cluster

sunmari sation al gorithmi nvoI ves placing all remaining
avatars within the best of the K clusters, which are
those clusters that result in the |east angul ar error;
that is, ohbe ahguMacldisf:éesehaeebbémeEwanésheéounue

clﬁgw e 'S r%ﬁ%%ﬁﬁg of 69 ftﬂ ﬁ% e %trfh%i;lér ghe
als an t ocalon the sodn
stspuﬁéé p1f tfnadwgn&hfar émnéts@ag@éamganobetween the M

c184FERLI SBdceORER tla%g%ts%pan@qaat:o géy nak bRenCldtkehined

sunmmari sation al gori thm have heen rformed the
thep FLEEELT o FUEBREGERE 1PPNn ALAG Tk Snveves| the; FLePL 535

ofPeetabds shengahl etk lubtelrash thepl12@Festhiapluilar gap.

o oS58 Bl ol B RSS! BELAUEPIEL e

ofe&t alusteed hsivegbelea elstabddishednalitsatsi aotaidgdhathiche
nuh%e hﬁy.ﬂ QIUSQ i 4 tP Eﬁoﬂﬁmiﬁg B%dﬂ %ﬂdgiéyt wi

rea appreci ate tha e present invention IS not
limted to being used with the aforenentioned

clusteri fgealrgapht B¥epBg1vay rotheXatBkeert Bamalha¥kRen
descri bes an_al ternative cl ust eri lglflal gorithm that _can

2 1geTd o &Y O S&h S fRET-"En 50 Dgh & VGESEnfrithin the
beistv oiFt ithid. KTlaﬂufsiﬁasm‘s;hmc&OErlen tfhlogw e:l&a—]aﬁ\ss thiae

steps.in the |.ternative sterl
ohe (i rilf’h:{ﬁ%‘?h rst ngtugr? ot i tﬁ%laa t&r n[a'll‘t‘illlevc‘eEl ngular
didifesteaces W%MW%|%SQ®MS®M sl esnderedoffrom
th%ogae@ége%rtﬁ.v'en Jend iyl v 't'h‘é”%‘%% ar@% )f:theSta%FEual

s“to then determ ne the total nu avatars
logadign @fsHatasand weLrsce ufo@aee@qmdt #@%&h%gource

wasd e Qfunddde-idert.ar. The grid summaries are
essentially unwei ghted audi o streans

Once the steps 603 to 617 of the cluster
summarisation algorithm have been performed the application
software running on the control server 115 proceeds to
carry out the last step 209, which is discussed in detail
in subsequent paragraphs of this specification. An
illustration of the clusters established using the cluster

summarisation algorithm is shown in figure 7.

Persons skilled in the art will readily
appreciate that the present invention is not limited to
being used with the aforementioned clustering algorithm.

By way of example, the following describes an alternative
clustering algorithm that can be employed in another
embodiment of the present invention. The flow chart 807 in
figure 8 shows the steps involved in the alternative

clustering algorithm.
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produced by the summarisation server 117. A detail ed

description of this aspect of the summari sation server
wa100si16188et out in subsequent paragraphs of thPGI/AU2005/000534

specification. Follow ng on fromthe previous step

805, the next step 807 i§cé§ assess whether the tota

nunber of avatars and grid Summaries in the hearing

range is |less than or equal to K which is a nunber

sel ect edThrisEHEDh THRP BVURE oFRD AR ERAT BVS ¢ 1E)sl""eer
suﬁﬁérié&ﬁ§8ﬁt&l@@rﬂﬂhﬁuﬂSOtécgéﬁectfoné b5 théeavhnefls in

that the total_ nunber of. avat d
enbofie e ShobeRRRt. ernd RERE RERE,  beag Tehes '
desefhime ethantobgl omunber cofit avhtsrsvand 1g6igr supwdsies

thépeaLén éc§£sg %g9tﬁ£ LQ§r§£g°££ﬁ§£“§Eh%ﬁQ L¥atar. The

sScusse N Ssu equent paragrap
grigegiinguiesngre easepblalint upwaighhed: sudionahbeprmsf

pr8¥ataaSrPNeher sEkindr $HARBELCSebhethe1 NCAR! AELLANEE S
greater than K 1 the contrgl server 115 continues to

deggriptiop SRt PRRBEFUCOR HoPCPBHARPAEAPPOROEVEE 117
igakger bthminl Bubbegquahtuparagrhphsnext thiepsfa8iEhcahdon.
alternative cluster summarisation algorithmis to
effectively plot on the map 401 a radial ray that
emanat esFérbowihge emafnem(tbéecprevidusi ageph80pr ebheunext

stéﬁe§ﬁgo§é QBdaQQS§stQhQHﬂQraEﬁeoEoEQQ athsbrayat aachls

earing range of the avatar. Subsequent to step
anéogrlﬁhéuweﬁvlgﬁegnstmeuéeﬁales|€apsﬁe1€héeéss8hape°r

eqﬁEQUEQrKd|ﬁh@ﬁﬁelgfaeﬁﬁhﬁeﬁV?bﬂécaad B&bddsaﬁﬁah¥ bfiount
Il ran e avat ar

ot bepdniachravaiiepls, Eoe B¥Bbibitking §h RPAAS ROBPSes 1T
itt he deeprfiidedf thntasbengotbd ahbsbewt efapyatars and grid

distances | ndi.n er.ed T .
T
soﬁ@paratrunnehgeauhthn0990669§|$er89§oﬂéﬁepaﬁgﬁﬁéﬁ to the

flﬁFitéQégszb@ BEetﬂécéﬂ%bQQt%ﬁQQ%ﬁﬂch!i% dP3eeskhe in

revious ste een carried out the next step
f?qﬂénFopﬁaéﬁFPPPStﬁé Kmlér§§§FléﬂFP€P€ﬁtlal angul ar
di stances. The next step 819 is to

In the event that the total number of avatars
and/or grid summaries in the hearing range is greater than
K, the control server 115 continues to carry out the
alternative cluster summarisation algorithm. In this
situation the next step 809 in the altermative cluster
summarisation algorithm is to effectively plot on the map
401 a radial ray that emanates from the avatar (selected
during the previous step 803) and goes through any of the
other avatars in the hearing range of the avatar.
Subsequent to step 809, the next step 81l is to calculate
the absolute angular distance of every avatar and grid
summary in the hearing range of the avatar. Following on
from step 811 the alternative clustering algorithm involves
the step 813 of arranging the absolute angular distances in
an ascending ordered list. The next step 815 is to

calculate the differential angular separation of each two
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di vide the hearing range of the avatar into K portions
by effectively form ng radial rays between each of the
wW@rabaes9t hat are associated with the K hi ghesPCT/AU2005/000534
differential angular di stances. The area between the
radial rays is referred to,as_a portion of the hearing
range. Figure 9 depicts the effect of running the
alternat|ve ci ter su i,sation al hhn1on t e_nap
Sug 89S Age aRoERAHEPoRBRUINE PLBVPONS s Bpbiar 2ERebatn
ordetrednatsee ohuetEhesanaibaatscapaBgarhabnbeennsadened
% u n t . goppr | .2t I
oueVa %%s?exgdgg%ﬁnar?esg gﬁdkg ?g ?Ka?ﬁg uaﬁa}QeSt
dlﬂésuﬁetnhétangelanuﬁ#ataspeps She aﬁat8§3epf8ﬁﬂels to

dléhaérEﬂE'K@aEHH§t§én§H”HErtﬁéth@ﬁtakgﬁhtkhﬁ‘b%§€hbnbnby
follow ng | Ist of absolute angul ar distances in

effecEhyrAY SPH’@F‘EE rgdiajgrayg bghwegn eagh ofsfhe)gyatars
thaezaﬂﬁdfgésgléhédhwﬁQhregEOthﬁghEE&tHigEﬁrbﬁtlal angular
.avatars/g sumayies A Ag. .The subsequent _ste
a1 §¥ande3, Dbty BEPRAPPOReEP LR, Tadhfiy: FEXEI OF APSSFFEAMES
aswhi pbrichenl véstbeal bekatinggrahgedi Fligneat Pabephngtkeathe
r ate aghot ue Y u :
T R R e B e T e
algerishmngn tbe map 491.19 53, 23, 27, 52, 31 and 107
The step 817 of the alternative cluster sunnarisation
al gorithm whi ch |nv$lve i dentif g the K ( grgest
di f f er enPPafRafiyEPRI-SdP tEh@eErﬁAFP Fe§EFPS|ﬂ t hae
altekhawtreg beuageseb&mmadas&@lan&lgﬁﬁlahm 32bheidkepa
9 of the_alternative_ cl uster risati.on_al gori
Bl chYeroeneRly s A B e tg T Rhgio Srarare/biTa
suppatiess wnﬂlargsuhatlnquhésféIIGWﬁngeKtQAﬁ thestipigial

'stgﬁgakzﬁaﬁﬁdbghggo@eﬁhgegithrhaQQVe é&u@%@rAéu%mérééation

algorithm result in the following list of absolute angular

distances in ascending ordered:

o, 10, 16, 48, 67, 120, 143, 170, 222 and 253, which

correspond respectively to avatars/grid summaries A, to Ajg.

The subsequent step 815 of the alternative
cluster summarisation algorithm which involves calculating
the differential angular separation of each two successive
absolute angular distances in the above list will result in

the following:
io0, 6, 32, 19, 53, 23, 27, 52, 31 and 107

The step 817 of the alternative cluster
summarisation algorithm which involves identifying the K
(4) largest differential angular distances will result in

the following being selected:

107, 53, 52 and 32
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3: A5, A6 and A7 4 : A8 and A9 Follow ng on fromthe

previ ous steps, the alternative cluster sunmarisation
wW@k@senoshm i nvol ves the step 821 of determ ni NRCT/AB2005/000534

| ocati ons of the avatars in the virtual environnent.

The application software rynning on the control server

115 does this by interacting with the second of the

nodul es 113 in the virtual environnment state

mai nt enance system 105. Once the location of the

avat ar s as shﬁe;dﬁ]er m’hmaiiae tahlﬂ:efﬁrtaﬂﬁn&t ialmscdaist er

sunnnrlsatlo orlt Vo] Vv sie
SW*%%%&?%% ]'th aJt%‘ de? er rﬁ%’gdzan%@{aﬁé%glng
rarzetnge ein td epavatons vanlﬂ-t:tmmlﬂatm the Hdlbdwine K (4)

£V, gon algorithmis bein

1@ ISF DA § VE LLLRL Ho SUITRLE ots 9 9

sequent to t 23 the alternative
cluster summarisation algorithminvolves the step 825
1: 0f usingthe diggances to determne a weighting to be
appl i ed t%0 audi o emanating fromthe avatars in the
*hearing z‘haﬁ@él 8t the avatar. The step 825 al so
3: i(gvol ves;st,gafsstaﬁa Bf using the centre of nass
_(determ pe mthe grid summarisation algorithm to
4t det ermi r\fé%ﬁhtl ng for each of the grid surrma?? es
in the hearing range of the avatar. At this stage, the

al ter natﬂwgl? O#%é 5 SEPERT L1581 b PH, BSGOT k£ &pa | vk ves

the step determning a centre of mass for each
alpereabiper el vatesi sSupRaRbaRFRENr ahge™ i BBR TRVRHVEdr FRg

stéﬁ98@193f0&ét§£ﬁﬂn§ﬂ§ @ﬁedl&bﬂtﬂ?nﬁpofhehéeavaﬁ@rs in the
t
vALFREE naY 4ECERERF or Yh8nARPT LG T OREAPQOFTRRE ARPRHAS rgR

thé heoiendlesetvarstlbydebacthhg byl d:nataraqtmgeuchhothe

sefO8qPOE! LRUS,BERYDY 105 Cha! DR AYRERNS) 2LAVERBRE: dEEte

St €p ernative
masnhaaansatswﬁtSMprﬁthﬁncﬁvtheeécgﬁﬁaPanfatbenFVBFarS

hagaggedetermlned, the alternative cluster summarisation
algorithm involves the step 823 of using the locations of
the avatars to determine a distances between the avatars
and the avatar for which the alternative cluster
summarisation algorithm is being run. Subsequent to the
step 823 the alternative cluster summarisation algorithm
involves the step 825 of using the distances to determine a
weighting to be applied to audio emanating from the avatars
in the hearing range of the avatar. The step 825 also
involves the step of using the centre of mass (determined
from the grid summarisation algorithm) to determine a
weighting for each of the grid summaries in the hearing

range of the avatar.

At this stage, the altermative cluster
summarisation algorithm involves the step 827 of
determining a centre of mass for each of the portions of
the hearing range identified during the previous step 819

of dividing up the hearing range. As with the grid
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1001 (which is shown in figure 10) in the scene
creation servers 119. This involves updating the
w@ovsnels9t abl es 1001 to i nclude the identifierPOf/AB20K000534
of the avatars in the portions of the hearing range,
the weightings to be appligg to the avatars in the
portions, and the centre o mass of each of the
ortions. i.S naqt th e con roI s rver 115
sigating EIRCRAItitaplBe100 R toat i on
su&ﬂht&@ail%nwb&gbh&bhﬂnﬂnmeﬁmhnes mﬁEmmmhx&@QOEAmasanby
seE YDha. éhgfl %D;Qn %%% g%tE%e %%QE% fo%n%hghich
scene réation Servers npris a urality o
theowyatBaeh agfe ceatreds corresponds to a portion of the
hearing range of an avatar and contains the
identifiers of the avatars/grid summaries (Sh and Z .
respect i ¥8ey Firale§ERPpERP| B GFetﬁétﬁéﬁﬁFﬁgeréngéter
suﬁﬁ&&l@@ﬂﬂgh1&I§d¥ﬂﬁhhphnh@bb@slﬁﬁbadiﬁg @Dﬁﬁﬁﬂﬁﬁﬂ.&bble

t,0 b I|e to au from.t he avatars/

108, Fiphiioh iy ShoiRh irndio8wer d03; MndbieBdtie Crdatich
se}fmrbi.ﬁsoﬂs.,Q (\mucsh iimsrodomeisaiupee tiimat de' lcoratrodn tEddree' 1001
f .t t ahl t f
vcf JadiUel] pll® RN Es 2 Bt R o, i Sl il
pqrrlpeonsqaﬁf $thep ez sl tﬂﬁi@g&ht dheameightlingseito be applied

05 WHIRHSAHQN 18] 49ld HBeibhe ,aRRld ¢ald Qerdfd W @ass of
runni ng on the control server 115 proceeds to 3/
% $58 [GRAAALG Server

eaglx qf FheRorigRoOdE #e Botsd

115N tRyERAHd NG Idod die 1¢ bl qa)tulorimemwréeeiw dr@ation
establhgp spegiflc conmmuni_cation lin

k
S e M W R K ST A

audio to be transferred fromthe client conputing
device 1Q¢ tant R %%'é?iﬁr gseaﬁg&esa Velepbl odtdedr thtle
scene creation serversl grid sunmari es

100dnviai dee et craatdams sy e thilgh TEREESs i t he

plsiymrﬂa:%ﬂ Powrel Viichl bE ithd %@wﬁ@%ﬂ@ Rervers
ce the control server_115 has coq¥ ted the
t

PoRitAro R e SeRFE 1D TRRYS (e BUHERTRR WRLAImS the

idehtifiiers of the avatars/grid summaries (S, and Z;,

respectively) in each portion of the hearing range. Each
row of the control table 1001 also comprises the weighting
to be applied to audio from the avatars/grid summaries (W),
and the centre of mass of the portions, (which is contained
in the “Location Coord” column of the control table 801).

The centre of mass is in the form of x, y coordinates,

Upon completing the final step 829 of the
alternative cluster summarisation algorithm, the
application software running on the control server 115
proceeds to carry out its last step 209. The last step 209
involves interacting with the communication network 109 to
establish specific communication links. The communication
links are such that that they enable audio to be
transferred from the client computing device 107 to the

summarisation server 117 and/or the scene creation servers
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in a position to create unwei ghted audio streans (grid
sunmaries) . The summarisation server 117 is in the
wo erosnafg9a conput er server that conprises tradP¢T/ani05/000534
conmput er hardware such as a not herboard, hard disk
storage nmeans, and random g¢cess nenory. In addition
to the hardware the conputer server al so conprises an
perating system (such,as Lin M.crosoft W nd
118 bR PR R e GHRF S (ForEiPrEodl 2geParLanem=ngd be
trapefatirad Sysicnhal sompaeykcdedoanserverondddntof the scene
crgéggg#lngrvgglliablon software. In this regard, the
conmputer “Server “conprises application software that is
arranged to carry out a m xing process, the steps of

whi ch ar gnshowlei BohBeol! QUi-GBAT !uélﬁlsl bbiptcatedtha
figure 11, in order to create unwei ghted audio

Pr§f’F—@&ﬁsSt‘FE’§ ROBstose88 - 1¥bs SPPRELFRGHOBNEREVET0T s 1S

int @ pbkaitAohhecaudeats! 1aREE ghleds a0diat e&rwaint% qg&hdof
the avatars.,identified in the "Str e?ﬁg n@ £
SURBREARSr (HE SSATPSESREAPE S6TVER %ﬁm"-ﬁr &t i-8F™ ©
a sempetetlderViee tbatr cbmpahkesS@tadditignalll eompated in
i th I el pYc
ha%f%ﬁ%%tguﬁg tahe augkggg%gg%ﬁs §ﬁ§gﬂgﬂ e%%bnng%lgégﬁgﬁ
andetrapdRml @gcelss migMOryegand 2addhé ippe koo ides bagdppygeotthe

cohBate@niheteMeb é%ﬁﬁkﬁ%@%aﬁh|Bﬁekaﬂnbh%ystem (such as
conmuni cati on netwg est abl i shed t he necessar

Lipupy o1, NW@S@&M&P@&WSOE% REFECTHE VGTeHF SYSHE™
1e$@&napb&a&u©mssem%eroﬁézat&ngeggswentbﬂs@u@m@viﬂeeaam

Sn Then f each row in_t ntroI t 50
enfdrprdint i ekl RpplS itk sidiet Vs kilfe
resamdawthSnccmwuwhgr@bvaroéom@rMsmsx@@pimmathMr@@ﬁ@ware

ch_o e tre th udi
e A L Lo e

°chIthh Gree £9veY iphéhe 4@y ichagive 10t rlélw%maé'—esio}n

gd Mi1Xi RG AU HOScBRED uBrclyHHE R Hrieaistp
105 each audio stream Sn i s such t hat they have their
original unaltered anplitude. The M m xed audi o

streans ane tfiarsf etepcalddderfedhe flow chart 1101 is to

obtain the audio streams S, associated with each of the

avatars identified in the “Streams to be mixed” column of
the control table 501 in the summarisation server 117. The
control table 501 being illustrated in figure 5. It is
noted that the summarisation server 117 obtains the audio
streams S, via the communication network 109. Imn this
regard, the previous step 209 of the control server 115
interacting with the communication network 109 established
the necessgary links in the communication network 109 to
enable the summarisation server 117 to receive the audio
streams S,. Then for each row in the control table 501, the
next step 1105 is to mix together the identified audio
streams S,, to thereby produce M mixed audio streams. Each
of the M mixed audio streams comprises the audio streams S,
identified in the “Streams to be mixed” column of each of

the M rows in the control table 501. When mixing the audio
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unwei ghted audi o streans. As indicated previously, the

unwei ght ed audi o streans contain audio fromthe
w@rasaes9t ocated in the cells of the map 401, PEI/a02G05/000534

shown in figure 4 . The next step 1107 in the fl ow

chart 1101 is to tag the i ght ed audi o streans with

the corresponding centre %& mass of the respective

cell in the map 401. This ste ef fecti vel
StEeRT vis duFdad ithG fHERY, SF oﬁﬁg’% AT fEream S,
is "0 rehHf RSy Wdvé hlﬁléiﬂl'| riplnamhsumd 1 téeed cmtp ol tude .

t abl e, 50 final i
e O bR IS HRETHN PSS ST R T TR Tre
unwethgistéd adiddo s%t:vmms_-l A omdlrec%ﬂm# dapréateustynethe
un&éfﬁﬁ#é@ &ﬁ%@rseﬂéhmgwEéﬁEéﬁna&@aﬁﬂeﬁrgﬁ Hﬁénﬁvéiﬁks

nlca ion network 109 to transfer the unwei ghted
locaied S@r@bﬁsc¢¥%ﬂ1?ﬁet@%ﬁ%%9|%%}4d%hﬁ%?v%$ FhowR o1 he
eLegcreation server 119. The previous step 209 of
he control server 115 interacting with the
comuni cation network 109 established the necessary
l i nks | nThdeneormatés atiwn et tios kELGO ¢lmarnablEl tie to

un ted,
ol ELRLE D SLASETEetSuht PR 1oL Ligmhtsy
cedtife GRAcmasheofinbeeghespeatiive cetbaie hhsemppef0l. This
stéﬁafféﬁféfﬁe&elbafysgﬁoslsésaiﬁgaréfﬁgeehé19 iy isin

tion to carry out a m xing process to
c°%ﬁigh?-‘éﬁsa’é61”@ theelAgntTReost BASS| ﬂ@oFbstFil 801‘”““5

of MEKENYoREPEESEaBLE 50QVWNTHE fbﬁailgﬁepha10912ﬁlthé

ene crealion serv 19
PrPSgﬁFoF%Qlcbﬁpﬁ?e?°§¥?§grg#ﬁa?“@SﬁﬁE£§é aP?ZB:nlona
fremnphHeesuimadnaaeisncheasea hb7heobbhedaphaedridatk scene

tage_neans d C . ddi.ti
erRa L R R e 2 2Ph PRBAR Y B SEATIBADDY ubInglEht O
compenacangoayaﬁswp@'kuéﬁ9a§°LFﬁai%séﬁrNFbPo§§WF1W'ﬁ'G§W?ud1°
stkBahsPRLEAr BReV Bl 181 8 LayekePenat k8ntheTBBene

operating system also provides an
creation server 119. The previous step 209 of the control

server 115 interacting with the communication network 109
established the necessary links in the communication
network 109 to emable the unweighted audio streams to be
transferred from the summarisation server 117 to the scene

creation server 119.

Once the unweighted audio streams have been
transferred to the scene creation server 119 it is in a
position to carry out a mixing process to create weighted
audio streams. The steps involved in the mixing process are
shown in the flow chart 1201 of figure 12. Each scene
creation server 119 is in the form of a computer server
that comprises traditional computer hardware such as a
motherboard, hard disk storage means, and random access
memory. In addition to the hardware the computer server
also comprises an operating system (such as Linux or

Microsoft Window) that performs various system level
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envi ronment for executing application software. In

this regard, the conputer server conprises application
w@odosmense7 t hat is arranged to carry out the vaPCDAB2005/000534

steps of the flow chart 1201. The steps of the flow

chart 12 01 are essentially,the same as the steps of

the flow chart 1101 carrleé;out by t he sunnarisation

server 117, except that instead produci n
OPeHHkel e edr%%d?l%e’é??’e%% FHRtSR P S%fp’fﬂ‘él‘l'l% t%’? flow
entabhmdR 01 b£Setkéchbingi ghi Eilcattion séfEﬁﬁBebeIngthls

create can. be seen in fi [ 2 S
re§o53: [ hie! GRPOERS, Stpet ottt od (abBE i bobbbn b8 Reware
thatensi dreangedt be c@nryo¢utabhe 1@piows shepsc@ﬁethe flow

ch8£€a128$ server 119, where is an unwei ghted audio
streamfiomthe summarisation server 117 and Sn is an
audi o stream associated with a particular avatar.

Iﬂeni ‘;_gfoligaé:fb OV E ?tﬁ@efls@ml%%%rt?m@l 1964, i&@@n%i@ﬂy
ar | NV Ves e e (0] the,a | O
the| FuaReas SHA SHOPRcHE, EReqELAv: fBarE hiPEcatrigiliott by
thet sammErishtibe eeﬁvéﬁl11ab|ex&éﬁﬁ,thatthnsebgdpoﬁduce

i.ght ed di { h ' d '
oo I A aya R Db ol PO o
laktent Elowdcharthd208dr respdhdingwesghbedt pudéonckspams

be&ﬂ l@réggéd Upki kgnt Be HBWRI ght edgavdi 92sthealBrst step
sunmari sati on server 117, _the i tude
129§ FHEOQUGPo°§FPéEH§QZtP9aﬁHd5ﬁ FﬁrFﬁ@smEFgﬁ?ggg udi o

1d§h$$§ﬂ§dhgﬁetﬂéfEShﬁBblaﬂﬁbEéUd081 diethBpkickidesraseion
et ernine uring the m xi ste 205.b fectl
SeﬁHFFugh rnﬁg?ﬁs gﬂd+% %?r%% ? %nﬁué%g e|r¥§$¥ the
suﬁmsadsat&dnmeeghbrngs7vandmﬁhchsaam aménocahraamed in

t b
aspagiatetorttind BarEiBhiEe Ryatar ! Mindp, B6x-QALRILew in
thies coptrad thblrellghiled thedEson chamt W20h ARECIFREeLhe

st%% qg%%cggnﬁﬁkgﬁg khet REERr LesRANE By ahQCH] ientified
in the “Cluster summary streams” of the control table 1001,
to thereby produce weighted audio streams. Each of the
weighted audio streams comprises the audio streams Z; and
S, identified in the corresponding row of the control table
1001. Unlike the unweighted audio streams created by the
summarisation server 117, the amplitude of the audio
streams Z; and S, in the weighted audio streams have
different amplitudes. The amplitudes are determined during
the mixing step 1205 by effectively multiplying the audio
streams Z; and S, by their associated weightings W,, which
are also contained in the “Cluster summary streams” column
of the control table 1001.

The next step 1207 in the flow chart 1201 is to
tag the weighted audio streams with the center of mass
contained in the corresponding “Location Coord” column of
the control table 1001. This effectively involves inserting

the x, y coordinates contained in the “Location Coord”
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the control table 1001. This effectively involves
inserting the x , y coordinates contained in the
w0 b@saoisen Coord"col um. The final step 1209 oPCT/AB2005/000534
flow chart 1201 is to forward, via the conmunication
network 109, the weighted gudio streans to the client
conputi ng device 107 for processing. The client
conmputing device 107 is in the formof a persona
c°%BﬁﬁutEFecﬁﬁﬁ?1s$F%Pt%%P%anCBHﬁuF%?WhﬁFaﬁﬁrézgﬁchsa§°
foﬂgﬁﬁﬁhegbaatﬂe BGMﬂ?ﬂiéktﬂaﬂ ﬁEﬁﬁbyﬁ 109adﬁhélﬁélgﬁted
e rdware, t client conputin Vi ce [
aundS BRERAER R BBR G ERG SGOPRHFIaCHERLoR PBoBPT
pry¢adsisy.t hat nanages vari ous system | evel operations
and provides an environnment in which application
software can be executed. The client conputing device
107 al soTkenpliert: cempauing deveee 107 1a imrthel form of

a ﬁeygaﬁafneém§£t5£tcéﬁﬁrlamﬂ atggﬂkaﬁlcaﬂ heegeﬂgragare
engi ne he audi o cllen int form

suﬁBpFFcﬁtW@Eh§6P?ﬁﬁﬁe band 9%55rﬁﬁﬁg@8mPBYreEB| egaﬁaon to
therngeawatlp vRégbleendudomppatingnielrios Lb? sseboaded

wiEheah SPaRRF RGO teBem ) (ErER Bhat EPeaP ko indi ST LB,
magagadcuadiodn sEsBeM|hgveheomerghteusaaddopsbveéﬁs an

en@%?ﬂhﬁgﬁtsﬁﬁnﬁhféﬁaéhgﬂlé§E¥gﬁ gthPé aufll BeCLkeBhted.

Interacts wt 0 rendl ng engl ne
ThﬁzslﬁénFeHQEPuFFéﬁréﬁﬂéé? LRé ﬂésghse@paaapé :spRegngio

clﬂﬁﬂttFﬂle?a Gi@@?alaanaugbﬁeﬁggnelienkhezQer§ﬁa Hsb gtial
e client conputin gard
augl: Fandlng, snBLhe D3 enshacavaso; elibhkoaridits ' i
foofn sfeapplicabhbnasefuwadet 6hatnieyakrbengudi aoseeneite

h erson,, It $ d a e _audi i ent
an& §F§8?§St e Ig% ﬁg%glnﬁgr%a%gream%sgf ed%ﬁnt%g%ﬁe
craetghneaeauere t1Peafhbyspatdiedcavddat rendingvenging 125

1sdH£'EﬁetESrﬁrSE'9H&16t§Qn&29§ Qb £kR99L"dnknecWRLEALEd on

audi o streans. The extracted |l ocation information I s
regghydyadths WHég§53@| ardiqdrsreamgi fgoenghreseene

creak9bd Wetbethel1g, the audio client 121 interacts with

the spatial audio rending engine 125 to render (reproduce)

the weighted audio streams and thereby create an audio
scéne to the person using the client computing device 107.
In this regard, the spatial audio rending engine 125 is
connected to a set of speakers that are used to convey the
audio scene to the person. It is noted that the audio
client 121 extracts the location information inserted into
the weighted audio stream by a scene creation server 119
during the previous step 1207 of tagging the weighted audio
streams. The extracted location information is conveyed to
the spatial audio rending engine 125 (along with the
weighted audio streams), which in turn uses the location
information to reproduce the information as if it was
emanating from the location; that is, for example from the
right hand side.
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wei ght ed audi o streans) , which in turn uses the
| ocation information to reproduce the information as

WO poostiowsas emanating fromthe | ocation; that iBCT/AUR005/000534
exanple fromthe right hand side. The virtua

environment client 123 is jn the formof software (and
per haps sone dedi cated i na processing hardware in
al ternative enbodi nents) and is basicall arranged to

i nt er actThe t ¥ He2k | sryiepnmept npbiert 143 H% imethe form

ostgEHﬁ%rénYhﬁQnﬁéﬁhaﬁﬁa&&mEHﬂQaﬁﬁaﬁéé gmsgsnpiséesglng
er to

ob c.state.infqrm
hafipehe R oaL BeRBLETS | QAPORHBERbRheRTS. OF PRLFaLHY
arthﬂgd&nﬁﬁ1Enﬁéﬂ&etlwibhnﬁheoﬂlfbe gf aphecmodliiest 11230f
he nf ot 0] pL d .
enB EE8 8} 1Eaty PahERE! o Sut AL ABLLANCEOSL ERERCHGR in
orderttalObhaunothndYn@mbe dtapeajnfiormathenppesbaining to

theS{0gehhe 8£b§9$nﬁQHPUtbﬂgrQ8¥h9§n§02hetHﬁnshhénétate
conputing device 107 al so conpriseS a nonitor (not

ingppRaFionThBe ggapRiies crlépnt 1233 praressaFhangepanic
stRtevifeothatybnt val repybaaBEeNtefiial® §RENtRAARELLUAL

system 105 th dggan%ﬁ |nfo% ﬁlon ertain ng tg t he
engLFOBReaty L3RB8bR the ViFrhat BRYLFORRBAE, CTnBSe
disklaled ta the petsonl| isdpgr eheatdithat cohpukhngniievice
b
10] 6 athb g 1 88E L OmbRe G "aRYLBLC105 UREbobLABRABNE 5 |
mon!tehodhgtbéheﬁﬁéﬁsTb@dthBthﬁeclhﬁéhtﬂ@ﬁ LEchiEes

arﬁghﬁéacEovekbaiaenﬁhéndlﬂeqailea%heaﬁmaﬁtcstsaél
in the spirit_and scope of the. invention. WE CLA|LM

ma{ntapangpaFELEn BPOCFALEI AYREREAPOOERREAORoPeEa1ning
toathkapeirBon’ ¥l preakbneavihonHBNVirthalappeigbtifent .
conprising: an audi o processor operable to create a
wei ght ed audi o stream that conprises audio from an
obj ect | Thatedskhlie@oini bheohrt Widli agpreagatefthhe the

in?%%&@&h 80d-2$806' ALLOYnMEANS,BRELARLE ! 029826581 8ns and

modifications other than those specifically described. It

should be understood that the invention includes all such
variations and modifications which fall within the spirit

and scope of the invention.
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wei ghted audio streamwith a datumthat represents a
| ocation of the portion of the hearing range in the
W@ Reosaeds9Envi ronment, wherein the wei ght ed audPOCI/aU2@®&aN00534
and the datumrepresent the audio scene. 2 . The
apparatus as clainmed in claim1 , wherein the audio
processor is further operable to create the wei ghted
audi o stream such that it conprises an unwei ghted
WE;GHBPOMst ream that conpri ses audi o from anot her obj ect
| ocated in the portion of the hearing range of the
avat ar . i . The ag aratus as cIainEd in cIaiHLl or 2,
wherein the aftdi & EFGE Y8oFOF s b8 FABFe 2P0 2LAdq: E°FRE foT
anwevghtediaud eistuednenwiaoomedancéehei tpparatus
coﬁsgggggéqined m xi ng operation, the predeterm ned
Nt Xi ng operation conprising identification informtion
t hat i deani fhdiot progpfeer amerablehtoochentebpeveighted

audfd Weik-ghtl RYakNEBHPRELRE LhatoCaRoheansed Rkt BBcated in
audi 9 processor tqQ Set an anplitude of the audi o and

2 pRRELGRt ed 2ubBrs*irPeiAreR Phethe gRBEAT4UAPE stream
4 . The appaedhdsngSmeébakNBfetrabliats d8ssowvhatei ghehe

a ratus further conprises_.a,co ni cati on neans
wedBRPaR) BUA3C: SEERTE MREDAAA It PN S RSP BREEE AT R
logttéam alid theepoirting ofiethki beaviagaraogeudnc&heonirtual
th ni.eat | S Lhg e l e
enfEtihkn s, cSHEOTTHY (68 hRIGRELAORN TSR cRea0 A RTRAR
datya EeRFeREBAt | padder Resne.An appar at us operable to
create audio information for use in an audi o scene for
an avatar in a virtual environnent, the apaanatus .
conpri si Ag: aﬁh§u3P8a5PGE§s§§rgﬁﬁé@&ﬂléntG erfate Yherein
thenwadgbt ptozegisorstice@irthatr opapables taudireakteothan

obiect. Llocated,.in a porti f .a hearing range of th
welghfgn affe terlaf Bachl Blat’ 48 RRr 1Rt Rl e dhea

aughe stweaghtbetagedmprdsesamudioh faxodatmrthleat object
1QEQEEQS§Ht%h§nportion of the hearing range of the avatar.

3. The apparatus as claimed in claim 1 or 2,
wherein the audio processor is operable to create the
weighted audio stream in accordance with a predetermined
mixing operation, the predetermined mixing operation
comprising identification information that identifies the
object and/or the other objects, and weighting information
that can be used by the audio processor to set an amplitude
of the audio and unweighted audio stream in the weighted

audio stream.

4. The apparatus as claimed in claim 3, wherein
the apparatus further comprises a communication means
operable to receive the audio, the unweighted audio stream
and the mixing operation via a communication network, the
communication network also being operable to send the
weighted audio stream and the datum via the communication

network.
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approximate | ocation of the object in the virtua
envi ronnent, wherein the unwei ghted audi o stream and
W0 b@sdexsam r epresent the audi o i nformati on. 6 PCIA®2005/000534
apparatus as clainmed in claim5 , wherein the audio
processor is operable to cggage t he unwei ghted audi o
streamin accordance wth predet erm ned m Xxi ng
operation, the predeterm ned m xi ng operati on
conpri si Bg i ARt PPPRERLYE PRPEPRALI 6 ciaRtiedandini es
intrBemaRlieal fof usthendppakalis a8teclkairtRd ann a¢hdb® €n a
.furtEer cqQnpri sing a,conmmuni cati on neans ,operable to
virkpad, sV E OnNERY r a hd St RRPRFaLEEe FAMREL S Eitng
oper at i oanvhadaocpepuaissari openabler ko thkeate an
Lgation n I ' . rabl.e tq_send_the.
unfATPERAT Hull sl §ebRah, 8138  SFirR¥4 BT Biadol B35 dn' BBgec
logegdnivari pentdonooi. agheamingppangeus ff ¢heolwvaitpirngand
i nf or mat Lggothat 1 fgNmbEnESEHekanELCRbEaRBoRYd R BRENE

for an avatar in a virtual environment, the apparatus
unwghghitefn gudige SR yifbans dafurabbatt &epseseritie agn
ap'ﬁa\est_&haitgr 16%a%?o?ﬁb§0ﬁ:htaoaﬂtj edti Etn_a the' Wiigtuafl a o

earing ran of . avat ar ;. [ [ nmeans oper

TG T GBRE R & B SRy e JoH5 L GE TR By PRER Ot & A GETD SPCORES
daths ebpeebsenindhleocatiing infarmatpenabl e to determ ne a

| ocation of the portion in the virtual environnent,

wherein the identifier, weighting and the | ocation

r epr esenf -t he Tihef gpariashst gt cdaimed doedlvdnc beawberein
thkhguayddi §roeeR@ord is LBeraPRar 2bUsrds tel #hZedniaighRd

8 ., further .conprising a conrmunication means operabl e
auddos SHTeHa 18 COTRTNRESE Wi the BuBrRASHETHAS Pixdng
opklta tweng httheg paedeitiemined MiRihg opereftidnplcvipliilsing

., 0f .systens for._processing,,10. .The apparatuys as_
1B TXS R opy 4PReSRatIRE krR®; s MRl Re, sheo fodes s
is further operable to create
7. The apparatus as claimed in claim 6, further

(D

comprising a communication means operable to receive the
audio and the predetermined mixing operation wvia a
communication network, the communication network also being
operable to send the unweighted audio stream and the datum

via the communication network.

8. An apparatus for obtaining information that
can be used to create an audio scene for an avatar in a
virtual environment, the apparatus comprising:

identifying means operable to determine an
identifier of an object located in a portion of a hearing
range of the avatar;

weighting means operable to determine a weighting
to be applied to audio from the object; and

locating means operable to determine a location
of the portion in the virtual environment, wherein the
identifier, weighting and the location represent the

information that can be used to create the audio scene.
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routing information for the comuni cati on networKk,

wherein the routing information is such that it can be
W@ s@d/1mg9t he communi cation network to route thRCHAURWS/000534

to the one of the plurality of systemfor processing.

11. The apparatus as claimjn any one of clainms 8 to

10, wherein the identifying neans, the wei ghting neans

and the locating nmeans are operable to respectively

det er ni né® t he TRRNMPPIERLUS = VBt RS hglanglats 8, further
comerd s Mg by PENEESHE R On IMRPAES s &t aldDe Ofo t Bendj rvie a

environment. 12. The arat us,_as, claiped in, . one
G STE R 3OO oF B AR TR 1 R R g b IRELFE Sama
thypetatiteionm Cetenai o i hplwpolitn of shetdmarfog range
. ting a first of a plurality of avatars in the
p%?é?%ﬁﬁﬁghvironnent; identifying a second of the
plurality of avatars that is proximate the first of
the avatarg; deherappirgrabeidesliifesdecoNd1fint 8 wherein
avatars can be included,in_an existing cluster;
Ehe PR FRHEL SR BRI D1 1% nEUEHRR R r PR he BRI sTeRte
reb ittt inpormael e nEot Nghé hédmmin Tedt ben | hetwoek, wherein
herein; creatin . new cl uster . hat.includes the
ehe b ind el 808 g P RE e B iy Vi PR eSSa g e
corimyinic aivhenrge twpnbt toerowice udkel awdidetextbeiomge of the
Thilsl PLy tOr LOSLEON £oLAYFoGePLitigl ity of clusters;
pdeterm’%ing %ﬁ angularqgéﬂa%etmé%n two of the
clusters;creating a further cluster that is located in

t he anguler. gaphea&ﬁpémtwiag élalmash ¢ Gheldf claims

avatars in the further cJuster. 13 . The apparat us as
8Va TS 1hetin ohht ofertiBE s fans. Fad Pl Shbind Sneans
andletihe f Yoogt ieqnseass opes abpperable to respectively

determine the identifier, the weighting and the location by

processing a representation of the wvirtue environment.

12. The apparatus as claimed in any one of
claims 8 to 11, wherein the identifying means is operable
to determine the portion of the hearing range by:

selecting a first of a plurality of avatars in
the virtual environment;

identifying a second of the plurality of avatars
that is proximate the first of the avatars;

determining whether the second of the avatars can
be included in an existing cluster;

including the second of the avatars in the
existing cluster upon determining that it can be included
therein;

creating a new cluster that includes the second
of the avatars upon determining that the second of the
avatars cannot be included in the existing cluster to
thereby create a plurality of clusters;

determining an angular gap between two of the

clusters;
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to determ ne the portion of the hearing range by:

sel ecting one of a plurality of avatars in the virtual
wepsnosaent ; determining a radial ray that exe@nas2005/000534

fromthe avatar to the one of the plurality of

avatars; calculating the_ahgolLute angul ar distance

that each of the pI urality of avatars is fromthe

di al bsol I t f
b bt FeeRyRinl MBS R0UE 00 95 520" e
angalle glaipng aaddi fferentl al angul ar separ ation betvveen
successi Vgs%‘éﬁnggre 4 QQ%%HEG o2Ngil Eav‘l't% anGe ke

t he ascendi'ng or and sel ect i I'ng | east one
fugttheiye cdivfsfrerent i al angul ar separation that has a

hi gher val ue than another differential angular

separation; and determ ning another radial ray that

emanat es 1BromTife SPRERTUE F SWFLEHI5S &0t SET6F Afhe
clavaisarss ddhat am&ze&ﬁopltmeeddyﬁﬁiﬁﬁelgdhﬁéaemms dlperable

a | ar .se ratlon appar.at.us_for atlng
g\%”(ﬁg at® Craﬂ‘%’e fg:&e{) e fﬁlgaeu ¥G scene
for an asafllactimga onier bfiak pAvireddimynf tivetappadat the
v:|. Ml SRS d tﬂfyl ng neans operable to determ ne an
entifier of an Object |ocated in a portion of a
hearl ng defgarmdninge agraddal xRy thedkt eFFemegndrom the

avRRARL dife dplelde rtqlearplaﬁ@“.t%ymfe alv%ﬁﬁiﬁéln of the
obj ect in tlhe virtual envj ronmsnt rei
= Biedenne (het

i dent i fi &PLEHD AHE 9 o RPRRLS TS @Q@l
eaddd @Bradlieo pIurail iagn die aistthri=0 iay emcen tﬁ*ma atrdiiml ray;

scene. 15.__The a Rar t us cl.ai rred | [ %b
further G8HEH s?lgg glecgrlﬁﬁ%lué:a PET maans o%qerael ot §ack

ofsaiy anataxr T dmhmiasatassrenddingo ok dextesl ildieiti f i er and
the loca%%ﬁ%uﬂ%tﬂ%% %fdiﬂﬁéféﬂﬂﬂaﬁ gﬁg%ﬁ%&e@%ﬂayation

processi ng.
between successive ones of the absolute angular distance in

the ascending ordered list; and

selecting at least one of the differential
angular separation that has a higher value than another
differential angular separation; and

determining another radial ray that emanates from
the avatar and which bisects two of the avatars that are

associated with the differential angular separation.

14. An apparatus for creating information that
can be used to create an audio scene for an avatar in a
virtual environment, the apparatus comprising:

identifying means operable to determine an
identifier of an object located in a portion of a hearing
range of the avatar; and

locating means operable to determine an
approximate location of the object in the virtual
environment, wherein the identifier and the approximate
location represent the information that can be used to

create the audio scene.
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16. The apparatus as clainmed in claim15, wherein the
comruni cation neans is further operable to create
w0 owsiteug97 nf or mati on for the conmuni cati on net MOF/KD2005/000534

wherein the routing information is such that it can be
used by the communication fgtwork to route the audio

to the one of the plurality of systens for processing.

17 . The apparatus as clained in any one of clains 14

to 16, wherein the identifying neans and the | ocating
nmeans ar esoperakl eppernespeati edéhyimadt énncieitha4,

fukqg flerFQQQn%PQtEgﬁﬁhhogaQXOHrﬂggﬁglBge%6b1$hto send,

rep resen e virtue environnent
viap papamnasad;rtanwéé twarkny thre igenglifiey andi shev,

10\5'21%&%” tbhenkdest bf mﬁgaﬁeg}s oIS 5 ge%ﬁel €okO psé%tc%e&hﬁg
the approxi mate | ocation of "the object by: dividing

the virtual environnent into a pIurallty of cells; and
det er m nipg aThecappamaitist be enaigkd ha eabhim aBout

bj e l, ted. 19 t
whPlRas, G SR G B Ao Pt S REE ) R S PLniE
creatermnneﬂhg tingoappaiahusocothei sompundichiionngetrwans
wh%Q%EﬂbkiethgEE 1ﬁf@§h&@&%ﬂ di%%c%FEQQQ'EQaEan be Psed

i ses au Fr om an obj ect Tocated porti
bya th@appﬁ@umaﬁg@lep FFF§WQ\¥éft &, r&’i‘#@eaté@t @h‘adtlﬁattq §he one

o £a2RAC bALed 1WithN oEheyeR gl ¢d rapdipesliagm and which
represents a [ocation of the portion of the hearing

range in the virtual environnent; anda spatial audio
rendering7engmme hb@hrb&u@paﬁahnalm@dpmmcemg-bhe of

wei gh au |o S/ ean1an d t dn order. to.r er
Clﬁﬁggag & scre” Gelﬂ wgt ge Végﬁ ng an audi %%%
logatnadf oeaas arst g@peirabdevitot uralsmq:\hlw@ﬂuemetetrmne the

id@ﬁk&%ﬁe&ogﬂﬁi%E%glbggtikﬁpﬁyoifocessing a representation

of the virtue environment.

19. The apparatus as claimed in any one of
claims 14 to 17, wherein the identifying means is operable

to determine the approximate location of the object by:

dividing the virtual environment into a plurality
of cells; and
determining a location in the one of the cells

about which the object is located.

19. An apparatus for rendering an audio scene
for an avatar in a virtual environment, the apparatus
comprising:

obtaining means operable to obtain a weighted
audio stream that comprises audio from an object located in
a portion of a hearing range of the avatar, and a datum
that is associated with the weighted audio stream and which
represents a location of the portion of the hearing range

in the virtual environment; and
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creating a weighted audio streamthat conprises audio

froman object located in a portion of a hearing range
wo@tooshelsavat ar; and associ ating the wei ghted apdi/au2005/000534

streamwi th a datumthat represents a |ocation of the

portion of the hearing rangeg in the virtual

envi ronnent, wherein the wei ghted audi o stream and the

dat um repr esent. t:h [ ne. 21 The t hod as
cl ai med i %ag:ltl%lz%,u%e%g%n FHE ST ot ::L&é‘—’g:t ilnsg %egable
tovggpaese dihi ovesighied jandie e trteam tared vighe Matdmauidi corder

tSIF SRR Y | SEPL ANsddneil ght ed audi o stream t hat
conprises audi o from another object |located in the

portion of the hearing range of the avatar. 22. The
met hod acl aixegktitod Il R2dhing lan VARIED Neddife SESP an

of, creating t he i ght.ed audi.o stream.is carried, out
2P oot e S S RIRa  EE Ho TR SR Gio the
sttdpes priedet ermi ned m xi ng operation conpri sing

identifi ' i nf_o ' J d i fli t he object

and/ or t;t'%téoaf éﬁ&ﬁé@?&%ﬁ]%ﬁﬁ%og%fnegﬁ?#&mm qﬂgﬁ'%ses
auydin fzem A wipdy tanatadliin @ eestion tof sethearing

ragd id#idenOfadeAudiy and unwei ghted audio streamin
the wei ghted audio stream 23. The nethod as cl ai ned

in cl ai MEEOFFHRG Hsnpieightadeudieh Storean atdityitng
ddthen athh 0, rdice st ghilesb il Sf Mann ok 1die i Xdny
P& AL 10N via a comuni.cation vn.etwor k't an é:?é]idr'l ethe
gt SPHRIY STHR AT ATt VR AT 1
wesiighiad catdion stteon kend Ahe detthodrefresest i tige sawkio
sddormation for use in an audio scene for an avatar in
a virtual environnment, the nethod conprising the steps
of : creating an unwei ghted audi o streamthat conprises

audio from.an B edtidr AL EINime Pt I &b $, wherein
the step of creating the weighted audio stream is such that
the weighted audio stream comprises an unweighted audio
stream that comprises audio from another object located in

the portion of the hearing range of the avatar.

22. The method as claimed in claim 20 or 21,
wherein the step of creating the weighted audio stream is
carried out in accordance with a predetermined mixing
operation, the predetermined mixing operation comprising
identification information that identifies the object
and/or the other objects, and weighting information that
can be used by the audio processor to set an amplitude of
the audio and unweighted audio stream in the weighted audio

stream.

23. The method as claimed in claim 22, Ffurther
comprises the steps of:

receiving the audio, the unweighted audio stream
and the mixing operation via a communication network; and

sending the weighted audio stream and the datum
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hearing range of the avatar; and associating the
unwei ghted audio streamwi th a datumthat represents
w@rooapmsoxi mat e | ocati on of the object in the PCT/AUA105/000534
envi ronnent, wherein the unwei ghted audi o stream and
the datum represent the audigo.i nformation. 25. The
nmet hod as clainmed in claim?24, wherein the step of
vil q,_q{e! r&ﬂ%}u%.%\@oglhhg “%L{_q:i O streamis carried out in
accordance W a prédeterm’ned m xi ng operation,
wherein the predeterm ned m xi ng operati on conpri sing
i denti fication, kidfJ@RIJOR LAl d1eNldd %%%%M&Ptfor
26., The nmethod as claimed in claim25, further
UsSo it ia Rpdie 5GBS fTOT ate@diabkaty ithe alidite@&nd t he
erﬁfi&dﬂirﬁk rfﬂ,ngsherrme' djﬁmdohw@ﬁi@_m# atd@ GEpHigEAt i on |
networ k; and sendi_ng_the .unowei ght audi 0 stream an
the dat ufivAcEPfe a@oWﬁilgg'ttiegn ar‘l‘gﬁﬁorag"reﬁ‘ .t%,i"ﬁ”ret hod
cofpmiides ruthid rfromesn a@bjidet loamteed vsed tppxtrieat efam
i f L vi rtual environnent,
hetaahlign%e?ﬁag{éeecg%r% %\é'%t%'s%ellgis of : determ ning an
i dent i f i @sselcigting] she wystichted auddct istiregin ¥yith a
dRA IvHht aNGgHHerthe AV AlfroxdGiAldT 1 it i HiH bbject
to_be applied to audio fromthe object; and

iy s ik S sddorsend e nsim itie ivPwsieRhed @dio
s el Gl rdhe Whiahel rddiedddmntidd efudwei igitdhgataidh t he

| ocation represent the information that can be used to

create an audi o scene.28. The nethod as clained in

claim 27 25.ur tTHer meddhwd sisngelshignest ein oflssignd4hg,wherein

; : _ , . £ 2 Rt _

trgengl tﬁerqfogéa%él%nﬁ%%{ uo% a | ur.alalt%d;l?of%%)e/esaté@rrls@f%ogr&led
oY deeestarrdape THEN® mnedetrminad nikinaireamtion,
wHHd HE M1 P d fd tintiRR 6 Wik i8g CriAtd i Wénigtising

_dnfo,rrr,atlo,n for the . . )
identification information that identifies the object.

26. The method as claimed in claim 25, further
comprising the steps of:

receiving the audio and the predetermined mixing
operation via a communication network; and

sending the unweighted audio stream and the datum

via the communication network.

27. A method of obtaining information that can
be used to create an audio scene for an avatar in a virtual
environment, the method comprising the steps of:

determining an identifier of an object located in
a portion of a hearing range of the avatar;

determining a weighting to be applied to audio
from the object; and

determining a location of the portion in the
virtual environment, wherein the identifier, weighting and
the location represent the information that can be used to

create an audio scene.
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conmuni cati on network, wherein the routing information

is such that it can be used by the comrunication
wWoeaan0is9t o route the audio to the one of the PCT/AHERGO5NH00534

of systemfor processing. 30. The nethod as clainmed in

any one of clainms 27 to 2939wherein the steps of

determning the identifier, the weighting and the

| ocation respectively conprise determning the

identifier, the weighting and the |ocation by

processi R§-a &S @sdiosk jagn dfeimes ity id@ian\d7rorfivsrither

) Iy ,a ! to
%ﬁrl%ﬁ%:@ C%nt&iﬁ o gs'é!;%grif@o R4 DRE RfrmfhAldER: i2h

| owi ng steps.to
nefeiotTn (e HOSTELAT Toft Aeh I HERI Y AR dsating o
o fdf pm‘uﬁlpluyr alf gy =fenpy oy prdtddidnyg.rt ual
environnent; identifying a second of the plurality of
avatars that is proximate the first of the avatars;
det er mi ni2i9g wWikteheretihied sec aichiofed hie adztiar 2&arfther
cofletl hABRY e WU Lo N Uil 38 P ene
atars the existi C
C%ﬁ@rﬂmamwg‘l tﬂ@éﬁqrﬂcrca&he@@mmcﬁhﬁjwqmgeuwfwhqm is

s H @M Lﬁ Qard Ib%: #.d,t&it H‘Hﬁ&:ﬂé"%do‘iﬁ:ﬁﬁﬂf t%aﬁlotﬂﬂeleae«o@;ﬂi %o
on nin a e sec e avatars canno
%& r¥3’1% % thdhsions /f c‘ﬁt?stEg'ru’ia&’ttﬁ’eFeﬁi;FY&“ﬁ‘t or

prodaasialgty of clusters; determ ning an angul ar gap
bet ween two of the cl usters;creati ng a further cluster
that is located in the angul ar gap; and including at
| east on@0of (e aedthmd dsn allrined titeranyt @iterof 3daims
271h% B, h%&%:&l %H@%E%bsaryf %@céﬁmﬁﬂgﬁﬁé iRmbfier,

further r|S|n |l ow ng steps t
the welghtlng and e location respectlvely comprise

determining the identifier, the weighting and the location

by processing a representation of the virtue environment.

31. The method as claimed in any one of claims
27 to 30, further comprising the following steps to
determine the portion of the hearing range:

selecting a first of a plurality of avatars in
the wvirtual environment;

identifying a second of the plurality of avatars
that is proximate the first of the avatars;

determining whether the second of the avatars can
be included in an existing cluster;

including the second of the avatars in the
existing cluster upon determining that it can be included
therein;

creating a new cluster that includes the second
of the avatars upon determining that the second of the
avatars cannot be included in the existing cluster to
thereby create a plurality of clusters;

determining an angular gap between two of the

clusters;
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determ ne the portion of the hearing range: selecting

one of a plurality of avatars in the virtual
wepsnosaent ; determining a radial ray that exe@nas2005/000534

fromthe avatar to the one of the plurality of

avatars; calculating the _ahgol ute angul ar distance

that each of the plurality of avatars is fromthe

radi al ray; arrangi t he absol ute di,stance .of each .of
(he 2at dreating"S Mrkdie Batet. B 12 e o ene
argalla atdpyg sendli ff.erenti al angul ar separation between

successi e h I [ it f..av r d

t he absol\éLu cgﬂgﬁ'é%lf aﬁt g‘le%tsz%%&e )sée é:c%l %é’%a{:tsallgg}gt tg%e
fwtthere didsftamenti al angul ar separation that has a

hi gher val ue than another differential angular

separation; and determ ning another radial ray that.
em nat es Rromfe BRECH 3 EIMIReE Bt % WD W Fheims
2 A |<’:H03, Whixttheas e:oamms j 'ja{ged:r}zqé gﬂw}gmmg fed eyl | 10
nqul ar separat.i,on. A met hod. of creating
d%ﬁ%&?’f?ﬁ i%ﬁe HPR QZS“e %eg}?aor%}%ﬁa@%%' audi o scene
for an asatlactiimga oner tafala eiwmadirntof tavataxtshdoh the
v:&qg{p%isé .]_Ig}gneﬂcr_e.ps of : determning an identifier of
an o ocated i

] ec . '|napor_tion of a hearing range of
t he avat sletegmindage eninddiglarraaphal mattendse fnaam @e

avdtaOEHnd dd & #itHdI P 1.8 18P B tavahi@F el N the
identifier _an tthe a%om mat.e | ocati Qn represent the

[
i nf or mat i< PRSP I & ARAYE Th & ififnge that
exzdteref tHe plheraleithiodhavwdtdredis Exdmithes3¥adial ray;

furtherca i_Si.n tI}E stt}e?o of, sendi.n Vi g a
conmuni ca?’%’ﬁl le i C % é’llu eentdl'l'fsltea%caenfﬁ heeaci}bcoa% itghe
avarare Gita g wredending eydamed ¥igtprocessing. 35.
The net hod ;a51G@iHPd IdY Al db G At i
the step of creating routing information for e
between successive ones of the plurality of avatars based
on the absolute angular distance;
selecting at least one of the differential
angular separation that has a higher wvalue than another
differential angular separation; and
determining another radial ray that eminates from
the avatar and which bisects two of the avatars which are

associated with the differential angular separation.

33. A method of creating information that can be
used to create an audio scene for an avatar in a virtual
environment, the method comprising the steps of:

determining an identifier of an object located in
a portion of a hearing range of the avatar; and

determining an approximate location of the object
in the virtual environment, wherein the identifier and the
approximate location represent the information that can be

used to create the audio scene.

34. The method as claimed in claim 33, further
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conmuni cati on network, wherein the routing information

is such that it can be used by the comrunication
wWoeaan0is9t o route the audio to the one of the PCT/AHERGO5NH00534

of systens for processing. 36. The nethod as cl ai ned

in any one of clains 33 t0,435_ wWherein the steps of

determ ning the identi fi er and the approxi mate

| ocati.on rtﬁ}spe ti vel% ri ses the step of, determ ne
CHRE SR 1% taeﬁ’ RS 0V 1) Fr R T on
nateyrrkse st ictenafi fileer \arrd tsheeadadninentto dhe e a

pszh‘lj,_lrgt'h%dcryas §| | Jed.d AN > Of;.6l aims 33 to 36,

corrplsm owi ng steps to deternine
t he approximate | ocation of the object: selecting at

| east ongg of fihe i e icala BRad 8 Sepal aid Orfdf\ﬁ{er
has a hi gher val ue than anot her di fferentl al angul ar

CmRTH i rEhearfth et AL A3 Reh gtatring ditformat dqmfor the
c il et ffdrd Rdtwd ik, atwiierdlich WHe rdiitSietd Sidfercidie is

B U R U S R e
rmezlfa)raudicaw a:rhe roree \aff tiled pEnuiagloirperdf dystems for

démr%)npri sing the steps of: obtaining a weighted
Poudio eam that conprises audio from an obj ect

| ocated in a portion of a hearing range of the avatar,

and a datzym t hale infe @8RPEAlEh Mdd 'tr{‘%.rYiﬁlcﬂ{Eedjfm:ﬁns
stream and which represents a | ocation, of thenfci)rtlon
3HCQ AP nAHITRLT AT TUPR Y I RIRGHAG G

arfd A6s Hpi-dignated glr&ml::a:udlmasgercﬂﬂmand ctctmiaim ithe
order. to render t e au scene.

R TR TR wL v TR T By

PrEass Siia & omrrdsupthvdiae ab e ryichine tettermrhm,ht-
defined in any one of clains 20 to 38. 40. A conputer

readabl e nedi um conprising the
37. The method as claimed in any one of claims

33 to 36, further comprising the following steps to
determine the approximate location of the object:

selecting at least once of the differential
angular separation that has a higher value than another
differential angular separation; and

determining another radial ray that eminates from
the avatar and which bisects two of the avatars that are

associated with the differential angular separation.

38. A method of rendering an audio scene for an
avatar in a virtual environment, the method comprising the
steps of:

obtaining a weighted audio stream that comprises
audio from an object located in a portion of a hearing
range of the avatar, and a datum that is associated with
the weighted audio stream and which represents a location
of the portion of the hearing range in the virtual
environment; and

processing the weighted audio stream and the



conmput er program defined in claim39.

WO 2005/101897 PCT/AU2005/000534
-~ 42 -
datum in order to render the audio scene.
39. A computer program comprising at least one

instruction for causing a computing device to carry out the

method defined in any one of claims 20 to 38.

40. A computer readable medium comprising the

computer program defined in claim 39.



