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audio rendered via headphones. Existing systems do not allow this to be achieved.
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[0013] Figures 6A-6D show example listening scenarios in which ambience-
based spatial reformatting of a stereo soundtrack to pair of rear channels is performed

according to an example embodlment

[0014] Figure 7 shows example functlonal modules of an ailic-ll_()Ar_e_rl_cienng-
device according to an example embodiment;

[0015] Figure 8 shows example flow diagram of a method, according to an
example embodiment, of processing an event on an audio rendering device; and

[0016] Figure 9 shows a diagrammatic representation of machine in the

example form of the computer system within which a set of instructions, for causing

the machine to perform any one of the methodologies discussed herein, may be

executed.
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audio signals) over a multi-channel loudspeaker system. This soundtrack might, for

example, be a movie soundtrack or a multi-channel audio recording. In an example
embodiment, it may also be assumed that a higher-priority audio stream (e.g., a
second audio stream comprising one or more audio signals) is received and that a user
elects to receive that audio stream in the foreground while maintaining the current

audio or soundtrack in the background.
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picture-in-picture. However, in another example embodiment, the audio device may
generate background audio corresponding to the ‘larger’ video display of the picture-
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[0023] When the listener/user accepts (or selects) a higher priority audio
stream (e.g., the second audio stream), spatial reformatting of the current audio
content (e.g., the first audio stream) may take place such that the higher priority audio

stream is given perceptual precedence over the current audio streams while the audio
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These fading functions may follow standard stereo panning laws or more complicated

panning schemes such as Vector Based Amplitude Panning (VBAP). Basic pair-wise
panning between playback channels is represented, for ease of explanation with a
similar symbol, but without the plus sign.

[0026] It should be noted that, although some of the example embodiments
described herein may be deployed in an audio device having a loudspeaker
corresponding to each audio playback channel, the device and methods described

herein are equally applicable if each loudspeaker is statically virtualized, for example,
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thereto. In a default listening scenario 50, it is assumed that a current audio stream is
being reproduced on a seven loudspeaker-based reproduction system via seven audio
channels 52-64 with associated audio streams. The audio channels 52-64 are shown to
be rendered via the loudspeakers 12-24 in Figure 1A but may, in other embodiments,
be rendered via headphones using a HRTF. The listening scenario 50 may occur

before an incoming audio stream (e.g., an incoming high priority stream) is processed.

The incoming audio stream may make a playback request to a controller controlling
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p%ﬁl? )%?[, @pﬁl? écgrgfgc ?cli \%/12(?10 glegf'r%l%%%gmalz (Tn?ilefcéd uabgﬁ *ig 58 Qﬁid 64

(Sibingik ;.5 el mﬁﬁxlmg nSed; be&étanlbeerawhdcmﬁn gra@rbackrdhgmraé b4and 64
rendered via pl %/back channel 52 maﬁwbe totally
respseiivedy mddhe plagback chomnsdk sbpélgtayback

c hﬁﬂl@?i M8Ys shown in listening scenario 100 (see Figure 3E), the audio signals
submix;.»+3 and submix+s.¢ may then be panned (see arrows 102 and 104) into new
audio signals in the channels 58 and 60, respectively. The audio signals in the
playback channels 58 and 60 may be represented as new audio signals submixj+p+3+4
and submix+s+6+7, respectively. Thus, in an example embodiment, audio signals may
be sequentially panned between adjacent channels along a first and second panning

paths 112 and 114 (see Figure 3F).



thus be silent. [0032] Thereafter, as shown in
listening scenario 90 (see Figure 3D), the audio
w@e@eass2subm x1+2 and subm x1+5 may be pannedP(EE82007/081036
arrows 92 and 94) into audio signals currently in
l's , cl
oilO0E0 ", RO uRBRe obEE DG Al b e AL Pl cuced
tortewchgt@uﬂd mvglnak:sorsmlgm fiehidhine afitie audioisighals $6bmix 14344 and

respectively. In an exanpl.e enbodi pent, affer the
%&}ﬁeﬁwma}/ Yedewerias el@l&!ﬂk Y@“@Bﬁf)miﬁé& digstgng! RAYral s

PBELIok] yICSIRA e, FHANGT S 6 o U gled
(chaewest aud&x) anich {4 thersegypmtini peahingathd playbaqhl dmbaeik 54, 56, 62

%gynel nd 64 may thus be silent. [0033] As shown
scenarl o 100 (see Figure 3E), the audio
si[goss BHPFuRe IR 431 AdHen S$HRAAROLIGDHE shWn WheR thenew audio

panne see arrows 102 and 104) into new audio

sts¢a§h%12 s pr@v1d¢demdh%1¢menel Bandnier egamplespedareddhyhe The

audi 0, Si | s i e neI s 5

BBl o Tt R SR AT B0 S Ao 3 perty e
aﬁdib iaX whb rédred HESPRCN at@ld/evedtESingiride &the%aWiuio stream
enbodi nent, audi o signals may e sequentially ganned

megthische raformatiast sodh@tnhﬁlpgo‘adw@rcalgh ithesaudipnpl axlaek ghannels 58,

o0R) Bic 3BhuRe R0 1t RAC s At .8 e ferllReg oo

lcam\oe ba(tldgeoundlvbhmw)lﬁ:vélhbroogh t}eﬂbu(ﬁpéhk@rsm@yanidd 6t Eﬁejﬁ@d

) a background | evel .. cordingly,, the volu of
aa gisean @2&!’%’ s Bzgméf‘égm thé,andie Digwhack chamne lﬁedered

ih H8bre Fﬁﬁﬂd H{}Su%lﬂhg ?(?Hdslx exan'p(lg; ad Q@lﬂ?ﬁfi’ie‘a s%hlgd"%urce .

prior anni e enbodi nment, prior to
i n0OB6juct Wilnendhe e‘kmt triggeanglihe isterteanof thenay audiv sta¢am 72

T

strkdin 172 mdy beFethbwddehidNBe HEENSchas 3034 inSay A eforhRéEort he
new audi 0 stream 72 is provided in thé channel 52

cam@gurc(bto theinopgioal staedefosmayi a the | oudspeaker 20

a front- ce nter chann he new a
SIRETH perFor BiaifuGon ARG oh of Wi Bpbp Sel B S eflcpe
raxfbrs’bwild)s@ feded/Hangind BE perfo@nddontidiéin Mgy vuattiinalist she@iin
may thus be reformatted so that it is provided through

El&'ereaéérﬂ i raws%ﬂsikT v ifiraudiccagnal sgibmikes: agitfl B108HKeanEIaY
SRR ADEEDRIBRL 245 S0, RGO 1 0GRl
pannidishpel kethsir biigimatiplaghack khaniely (see arrows 122 and 124). The audio
signals submix 4, and submixi.g rhay be extracted from the audio signals submix+2+3
and submix;+s:, respectively and panned back to their original playback channels
(see arrows 142 and 144). Finally, in the illustrated example embodiment, the audio
signal originally provided via channel 52 may be extracted from the audio signals
submix;., and submix;.s and panned to its original playback channel (see arrows 142
and 144). In an example embodiment, per-channel gains of each of the audio signals
may be returned to their original state or level. Accordingly, the audio rendered may

once again be in the foreground and not in the background.



audi o stream 72 may thus be provided via the audio
pl ayback channel 52 and rendered in the foreground

wao boosiogtT2t he | oudspeaker 20 (or as a virtual i zedI/E8200T°081036
source) [ 0036] When the event triggering the
ion e 7
DRSS Sl 8 RO B bR s

malyde et at Vittual fl&ybadid tleannsls (aIang uifier bieclraﬁnmgoemhw the
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and” panned back to their original playback channels
p(@etedandwbermoelnnienlsz 4¢ss 1okators(di dlanaelg)rrahssbepmmdchz

| +6 be t d f th
o UBAFYL: 2 T L o e e e ARS8 RSB AAGERY be
phRskad # 4UAR) dtre@fl ifllafRbhdHndY 486K T0RENAhSexalipREsyBleiPVS the
142 and 144). Finally, in the illustrated exa

| e
newt;\@moméﬁm mayéogermﬂe@ed tbrthlfanm of @edwdSpeq&fm\ﬁgpc@d Wiea the
n W a&%ﬁfg agsg rol\j%ﬁ]g )\(/ ﬁg-le gtﬁ%re o c%g e?s §4 gﬁ‘ (Jﬂll other

sTorigin

cﬁéxﬁﬁél%&ﬁzky K‘Jh@fﬂiﬁlhtté(’ﬁ@ﬁl sillhﬂ@if/\ﬁlsﬂléﬁ des%ﬂﬂecﬂ-zﬁﬂ))ve Whefeformatting
exanpl e enbodi nent, per-channel —gains of each of the

the andip sregmalader tha gudia ey ent han eamingtedn an examglerpmbogingent 2
s&?eo! Y}@lérm 4 ?tﬁé gfflgl%lap’conw?l‘? 1nat'ﬁg 9o Eﬁeﬂﬂ@f E‘lgo E&l).é anPRG&H &he

agai n round and not 1 n t groun

hagh\é@ﬁma/sasaﬁ 220, P(B'E/nUS%@ZmORJ 83§ be[peFatiedAThus, the
above i.s. i npor.tant te that the

C&Wﬁ fl@&lsr%ﬁgneaeal % HB@C@?%@F 157t 3P seaend panning

pafiRnne Iaﬁd { pNEha3BY dDWAREKe@In £RIBRE hﬁéctloy&ﬂﬁlg tﬁ@ﬁannlng paths

sequential panning may be between adjacent pairs of
MRandal4.zed channels created by an appropriate HRTF,

or en,.neal. ar si cal | oudspeaker speake .
orELY"s  hb e BBt Ring SoEReRS Farb i by g snelf
dhﬁ]ﬂﬂéh i the eRANSIB emBEdihicAl] St shoMldBeuRhddzBS iPfs nBf RMite@Eh P¥ingle

a correspondi ng Ioudspeaker) has been illustrated

AyFor syam@ly, the newx ampnéng g sigame gy domemesmnb\p@ audio
h h
e%%r%% u?rlg % 23 elieg éer:] (i fnPéé(a{n% ,@h?ﬁ(%qv e% 1% éan%rels 54

ess i'ons

a@ﬂ@ulded [0040] In an exanpl e enbodlnent the

i ncom ng new audi o stream 72 nmybe placed as an_ audio
st 0044 i n Tadjewsddndl 2 spavgace ofieyents isthpwa dasiagyhich an audio

YRk %m&gses Enli]ﬁlcommg audio signal to provide a multi-channel spatial
reformatted mix to single rear playback channel.

[0043] In an example default listening scenario 150 shown in Figure 4A, it is
assumed for illustrative purposes that a current audio stream is being reproduced on a
seven loudspeaker-based reproduction system (e.g., see Figure 1) before, for
example, an event with an associated incoming high priority audio stream makes a
playback request. Although the example embodiment is described with reference to

the system 10 having seven loudspeakers providing real playback channels, it should

9



new audi o stream may be rendered through any of the

| oudspeakers 52-64. When the new audio streamis
wee@siosige2 vi a one of the other audi o channel s BdF/682007/081036

all other channels may be reformatted in a simlar
e o e R e
pleybarkichaertsodi nrent a stereo down-m x of the original

caon t in the two ch el s nost distant .fromthe
O pr PP Sopelionehive By ackiseatsahie So iR Eponss gy cvent
s RGh iRIRAL aubidsr viliBEcall giﬁvﬁégﬁg adRiRcoRtigP@hdio stream 72,

sequenti al l y” up-m xed al on I rst and second
gpanof eagh iphvitisal BadioaighallihAhaenel LF2-Gbmay i xeticédhtoza lower or

) Jdirecti | th i ng. .path 2 and
BRSO J1ET ) RO e R Highhe 4B o i s
r gRogsient ede Wdi@ﬁi%h&lgh ¢he HBRARI & bé HeduPRd BY WPhSY

enbodi'nent, it should be noted that i is not limted

commanisatieyt @udiorehanmel 54 Fothe exampleemborimentmayesopanngd and

i,0 .St ream.my. coapri mul.ti.pl e di signal s such
oG48 R PR R FPher s 40 s SO
ebodiencat) Prarading a4omdited @ddiolst9hPubniixfr| QureRahptedibtering

sequence of events is shown duri n7g whi ch an_audi o
seragrie &7 G HbsEatingdhis panmpg fes grrawdi’a) i shawn in BigyredCokn ap

TSI A SRR il Bl s
Sbiceitragy Raic@himged150 shown in Figure 4A, it is _
SSUEEY, - St PR R R p BosGE e
s r_ggwds%ﬁﬁ%@ I EPEROMIH @@th%af%@gngl £ chadfP o4 (see

gure 1) betore, for exanple, an even
ape wolS2h pedidimg ordsulging iagdio pignal subynizw o, Al tsteafiamassticosn by

B T TN O e

28GR0 thOMUSOBKA N ali® ¥hHnBD6T 5%@4: F u@yhﬁy%roem@b&nbined
it should 9 WD 2008/ 051722 PCT/ US2007/ 081036 be not ed

apéiatsignabsubntito dek.dgyaniesampleambpdimerit at dis samiertinge, gyesavdin

havi ng.vir i zed | ayback ch el s. 4 Upon . .
SRR 87 miak F e B SR e 2D Sl g s Tt in
chen@N 5@ PRNIdinS sl ERBukking @BmbiHea Fudig seihdi subffixyj deo cal l)

provi ding a new i ncom ng audi o stream 72, gains of_

eatM47hdi vihgiraftera frsicsamplgniiie andiosienalsebmbg. 164 #nghsubixs
nlﬁf}}jr%b(fﬁge Shidd laﬁ(\fvﬁlrixe%r' to. ﬁaa%% ﬁgﬁi rclv?&/eﬂlvi?&aﬁﬁéi% Q%hown
st eni ng scenari o 160 i n I gur B
by arrows 242 and 244 in the examples listening scenario 200 (see Figure 4F). The

audio signal provided via channel 60 may provide a final sub-mix

[0048] As shown in listening scenario 210 (see Figure 4G), the new incoming
audio stream (e.g., a higher priority communication) may provided in the playback
channel 54. The original audio signal may be simultaneously provided in the audio
playback channel 60 at a lower or background volume level.

[0049] Upon termination of the event giving rise to the new incoming audio
stream (e.g., termination of a voice or video call), and the higher priority
communication has completed, as shown in listening scenario 220 (see Figure 4H),

the audio signals submixj+4+5+¢ and submixs.4 may be extracted from the final sub-mix

10



[ 0045] The audio signal in the channel to be occupied

by the new comunication (audi o channel 54 in the
wez@spse2enbodi mrent) may be panned and added POT/UR®07/081036

audi o signal in adjacent channel (channel 52 in the

pl‘%x ﬁdnﬁ Ibg H&'c‘ﬂbﬁi’a‘%”&”&?m&{l ) a%h gn&deo%gf? ltontﬁglr ?@gfngl 13 Egﬂ)‘;ﬁg or

exa I St enl ng scenaril

chdnhbls(sreatarrf)@s b2 andzaM)] Tigeréafre, Bshowh by aaaylos esdnoplerin n
Figure 4C. In an  exanpl e enbodi nent, the vol unes or
liggeiipg seananie 30 vy Figuen 4., thegmdiosignal submiznan ey de exgacied

STRAPLETT SaHASBGEL, | 040U SR MR IARL gk
odgihal séatibnoa ghdyaelpéasastioan d)yadmbadZIQoIrt :heaamjﬂeaembcgimabnt at

oA a8 B b Rl B

|
B el

silgas0] i nThmdaﬁtercfmanxmm@Zh@ gabio Flggalrsebmsgmpma)«heohxttgctad

i I b
S DR el bRt R P s op Burdl g oM Ehannel
52 AaEHRIn l%%yrmﬂb“bmqmﬁ@au{g%esnaﬁorm ((Wigandt B ArRbrignal

the audio signal in channel Er oviding a resulting
agdinisignaldnghannsl é‘irglnmheglblsws@qtqd pmdher]lu éllg@dfsuhmmﬂ and

PAGHRART B S 5L BBl PGB B S gon

s&dngfia 250 (sew iFitedte MK, channel 60 as shown by arrows 242
and 244 in_the exanples listening scenario 200

Fi §0sH aFFinaiipeas shown an Hstepiag sernane 46@) the %Frcqhatm?i Ealeaof
A8 b, A B A B oy b
theicaniging stateidli lovelt Aeandiggygthe oﬂgmagehﬂlll(; gpnals areyo longer

A R SRR TG
st iftht Beanghid bﬂbocﬁhﬁﬁpﬁﬁlﬁvnQH@@L%nges 8841, a8dioPWedering

or background vol'unme | evel. [0049] n ternmnation of
rethensde gmoriginel eegfiguration afterithe mwmngmmq@reamdﬁmnnates (e.g.,

(e.d.. i nati on. of d |
B ek iiedisesS Femshibe og e et o ihotERas ftbyn in
1R%enilpQEhard 1|505(§6ém‘1g‘ﬂ'e5@?%ﬂllﬁte2lﬁ% CERRIOFICOYSR Fiflive 4L).

the audi o signals sub +1+5+6 and subni x3+4 may be
ext0082} ed AxiBitne ¢rse pf praningip-the Ltstqrung/@eam/fcﬁsm fewer or

oh Sael (c e Ry L ENERar e BLR R B pPGR I

enhmﬂﬁﬁdnﬁs éﬁthellabﬁlﬁg@céﬂaﬁosami) 26%). Thereafter, as

way of anple in
[0053] Py It g/hould be noqu that the new incoming audio stream 72 could be

provided in any of the playback channels 52-64 (or on any one or more channels),
with all other channels acting in a similar fashion to create a mono down-mix of the
original content in any other playback channel. Further, although the new incoming
audio stream 72 in the example listening scenarios 150-260 is represented as a single
audio signal, the methodology described herein is not limited to incoming audio
associated with a single signal. Thus, the secondary audio stream may be a multi-

channel stream (e.g., a stereo stream) or the like.
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listening scenario 230 in Figure 41, the audi o signa
subm x2+1+5 may be extracted fromthe audi o signha

WG agiox21+5+6 (provi ded in channel 60) and paPCiEUSaATH81036
toits original l|ocation or channel 62 as shomn by

ar 232 | e

£ 11088417 52 Rt Ao RIS SACRR AU nufberald U9, SH320, 330,
340,@nd B5e gendaldy indigarlexamplertiskding maldarmaﬂmwﬂlcbaeﬂonhamng of

|ts original l[ocatjon or channel 56 ésee arrom1234).

a[SmOqué? e singlerrgar chappgbiperformedudi o si gnal
2+1
. 3b s 3)3 THEYx 216 4o E) ﬁln% sOfRatib80d 'éﬁjdvﬁ} ﬁﬂ ﬁg@}e 5A

2+1+5 an anne o lts origina ation
asumehdontie pufipsasf dlosvationpa hyltachameiZening dysetre@odignnel in

scenari.o 240.(see Figure 4J The or.i gi na dio ..
{3 EHMDIS FTBRGiTRG 254 & fiea STRRCRTPoie: BereRDaf o
s@tﬂﬂhﬁcl@isﬁﬁ@*hd&i@?r&%"léﬁ Mmgﬁ%ﬁ%lmkarﬁ@oktbﬁly before a new

original ' ocation or channel 54 as shown by arrow 252

. inceminghighiprigritystreaarT2onaes apadack rpanest ai) Thelogengority
shown.in | ni_ng, scenar.i

rosB it oo DAY Re bl Sl T, g8 paft Sanpl P

(ejoose] f e@ﬁtlﬂmy,ttﬁ@gdlmﬁiﬁﬁﬁﬁﬁddai TRehnelB02 4 308 tikyitRd

to their original state or |level, Accordingly, the

reshuced 1908 ‘backareunst’ devs). I hareaftero theiginal audie sigralinredded via
Ry ef’30°*4 I%Q &ﬁml%ﬁg%/ée%%v) 3 19%#@58 gwég% é%ldi%ﬁﬁ? added to

agal n S|gna e ex

tlendich mgmatl i blmmell mzﬁegwui@sm%oﬂdhm@lmdm sﬁgrad:l albnmgm
returns to its ongl nal configuratjon after

Provadsd g theudrend 8P2 dheresftas, gasawn By grow 3¢pin f@e &gfening
s8iutiB 32D @ ah@o ts{#ﬁal%l}%n'uﬂﬂmfge ﬁ%ﬁg{eg and FEAdY 1E1%St18e audio

termnated) as s ["i'steni scenario 1 see
s@nghprew@éd vmmﬂlahmelt%@& i(pap Elgereaiﬁl)) The ﬁe‘(vsmnﬁng; audio 4tirgam 72

i n the case,. of t he tenin
e boBrosBied b5 166 St chsbnan s Rt e fiing rgpario
18gdi 0 signals) may be provided in other exanpl e

enbodi ments of the listening scenarios 150-260. [0053]
| t [09A3LI d Weemtbeagwtaudio Sttmemm\mmnummahgn sudingnaied, dbgraudio

skaf it 25 is BRESHER s B BMioNarel SroBi Y i i 305 o8

sﬁwﬁ by%ﬁ@WZﬁn@;@{ehﬂ@ sbéhaﬁosmm@&m@@smmﬁ&m&&a@&ma
down-n x of original content in any other

R§P‘§9%@k¢héh%ﬁli A8 mamhetemsacte%frpwabg Audio signehgubmetoniang panned

I »
BRSO GRG0 of BfefloTH o shoth LA AR S92 sec
Figtheosio). Ohsh, miﬁmduchﬁlgefaebﬂ may He&bfohmmtddelihck € its original
i nconmi ng audi.o associ at ed mnth a single S|gnal Thus,
Slt‘}’f%P@%rctBﬁﬁ%ﬁl‘Qn&@ﬂél FHcER: e%Rt > %’e‘n‘éOWIgtai‘l diosigam diom a

1fepREHD dr &idbor cotferdrRl GRSt T eanr) or the like. 11
[0058] As in the case of panning in the listening scenarios 50-140 and 150-

L

260, example embodiments of the panning in the listening scenarios 300-350 fewer or
more channels (carrying audio signals) may be provided in other example
embodiments. Further, in an example embodiment the new incoming audio stream
could be placed on any channel, with all other channels acting in a similar fashion to
create a mono down-mix of the original content in any other channel. While the

incoming stream is represented merely by way of example as a single channel, it is
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WD 2008/ 051722 PCT/ US2007/ 081036 [0054] Referring to

Fi gures 5A-5F, reference nunerals 300, 310, 320, 330,
w@2@g/osn1e2 350 general I'y indi cate exanpl e |i st ePCTyS2007/081036

scenarios in which reformatting of a stereo

S AT PRy BT Rpco
exahpidlerhbodiinghis in%A exadplersdshodiment pbst ppevessisgeotthe panned and

illustration, a nmulti-channel listening system
mixed andioriignalsmay bs RITENESH e enbodi ment) and a stereo
[i i ng ' : r ' '
o RS 6 Tigar o B Ao e I 0
43ngenctadlfy andicate meample tistoning gcdniagbs jmrwlnich ambrheebased fpatial
kes. a ayback . request on. The hi gh pr.iofit
refagaeit S ming dids o serentimteddo Bar R wavaask
cHanBlL 1 pgky304. [0056] Initially, the gains of each
i ndi vi dual channel 302 and 304 nay be reduced to a
" H866r ouhdcertamssknariDhegenarating 2 mul-cbaningl sitouad doundtrack
signal provided via cha | 304 ann ee_arrow
sy oref R CaY berpalEh e sl ineh S et B e
géieeht@l 5y etedctihg reBA HMAl andtfiehce Skt bifi gidlall ddnfentaiediSEibuting
audi o signal subm x| +2 &[ ovi ded via the channel 302.
thphanbighecdcross 8ll showaslsoin thisraxamplescerarionenlyitke ambiggce may be

RS Sar hashf oahyled Pe  t BiE VB AR
mdpSof(the &roht ¢Haheeld Qhe liEtRingaisehanioe A0 3 pehvidedtsuetasn dample

may then be provided by the audi o channel 304 as shown
emROdipent.j st eni ng scenario 330. [0057] Wen the new

. ¢ : . - : ’ o
o 00811 g 68 BULEK B Sl S RBRER a0 il
il th¢halmed] Niteningsysreat (Beianadl in shioexaniple ambodini®Ag and stereo
listenj i 0 340 (. ' 5E) ... Th dj
SRR BF USHnTS SCHAHEA00R) THEy e FReres et rrsihe
gbliRatBl 8Y theSyBRR! 1 5iHBWid TRgiARd £ANALRErdifAGKs B&cHb& by way
original loCation or channel 304 as shown'in |listeni'ng

of cempl¢ witB5efefanee themitgn en SKmplTlembodinirant, gbelieproduction

S8 BRI P oDl SR F ath B buin
thif 6@Blchge /d0hDal$ ERDABK 5DHN Bhe ABbRAGOHLMPK mél dEMay not be
conference call). [0058] As in the case of panning in

epahded beforerfi Ry neceming adiostreany 24 ¢, BSEW ReOminghaghpréority
haodi f th ing in Listeni ng. .S i 0S

oGRS o SRgBEBRLAG KBk Bk B bR LR Pgure

68) Jhahxaniple dxebodirnstit dechnileehRtra@icamdédithm may be enabled if

.enbodi nents, Further, in an_exanple enbodi nent the new
1} \ﬁ%sd}wa,%eddmgréo £qceivig the new incoming audio stream 72 (e.g., in response

to an external event such as an incoming call (VoIP or otherwise)).

[0062] In response to the new incoming audio stream 72, audio signals in the
audio channels 54 and 64 (e.g., front channels) may be faded or attenuated and audio
signals in the channels streams 56-62 (e.g., the rear ambience channels) may be faded
up as shown in listening scenario 420 in Figure 6C.

[0063] When the new incoming audio stream 72 (e.g., the higher priority
audio stream) terminates, the levels of the audio signals in the audio channels 54 and

64 (e.g., front channels) and audio channels 56-62 (e.g., the surround channels) may
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coul d be placed on any channel, with all other

channels acting in a simlar fashion to create a nono
waloam/om722 of the original content in any ot herPChvaswe?/081036

Wiile the incoming streamis represented nerely by
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pryary eeundiragf.nal may be required. The nul ti-channel

S0 koS 5y ARSI R PR YR P
proB&t iRERIneNEA a8 ah dEdmAhg tetepBomedasl orviddotall. Bierdiidicedevice
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4xhananbe sltemtp% wathi thp endip deviee ¥§/ (see Fégnreild. Byewayof example,
| ay- ' )
R RENE el 3561 Bron % Rl 9l RS o

paitidnikeng mofl016 @34, anrautiogetidering nacdudx4dq)had 8 afoaitbiing
i steni EJg scenari o 400 assunes. a mnulti-channe

> | )
mpfele Sap iy waky be arpreciateh Hish e mofulesifer &34 apd 456 functional
R by orf e 3t BlcRCor RO U TR el iplo &0
mgduler Hueherbthetandiosiesice b0 hagthavemany bithgrfumctiormhdhodules
accordingly, Jjs.described by wa of .exanple wt )
o OnE e Bith Fudih dBf e el AL hor B RERent s the like.

ThE RIRE HEHESH50 2P hERdTRhe BgncEiBRANY AeRbib8XK e iflkeference
anbi ence in a stereo recording and redistributing

tot Higuresb.ence around all channel s 52-64. The anbi ence

upaplkx ma r nmpy het b enabl ed .bef ore ;a_new

| 0031 gt Bleu ¥, o SBrt 5 YOW D B sxaninlE eSS0
pRIckRantayidiodevehinSdn fiATY devedeeThémpihay 80 Iﬁnag%qﬁsﬁmnéd)én the
exanpl e on audi o channel 54 (see Figure B). In an

adia gpyiee dxfhad peserdingly, ig dpicaived by xiay H¢ exanpla vdbrreternce

b A it P
o 85 SRARL Rk okt b B, MR o oA 0o
ptimagnaweiid)erinableaitnbf sudidsighalsih assccinied ghaakls (tiahlRdror

o'?htepv%rsg. %}elc)er)eéﬁer, as shown a block 464, the method 460 monitors for the
occurrence of an event. For example, the event may be an incoming telephone call,
video call, or any and the event having associated event audio that requires rendering
through the audio device 450. Upon occurrence of the audio event, as shown a block
466, audio signals (e.g. sequentially from adjacent channel to adjacent channel) are
panned until a submix of audio signals in adjacent channels is faded to a destination

channel. Thereafter, for example, the event audio is rendered via the first audio

channel (see block 468). When the audio event terminates (e.g., the telephone call
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[0062] In response to the new i ncom ng audi 0 stream
72, audio signhals in the audio channels 54 and 64

W@ 200§/051722 ont channel s) nay be faded or attenurtBUSZNT081036
audio signals in the channels streans 56-62 (e.qg.

R

frérh ehendustinationrchmghehtocthe figdt paared addipechgnnel {see bloick H20).

priority —audio stream) term.nates, the |evels of fhe
alfflo8] si Jrighee 9 shavwser pgrPBMHS ATREPSSIBHOn A ma@anf(@té

exfseﬁ'lﬁhg{fj Wn%%w ngii&&f%o%ﬁg%g ch% Bofifsteictiond) for
caRfifig UB208:hik80 @effornbeny est @meatetod thdmethocﬂnlegeaa@scmmdt e

e R R L TR <TBORRIens Htn i B e
sthrfdaldne ¥BFic&6f meP 8o Léichebied %g nét%rﬁydgtbedtharmwhiﬂey The

stream made its” request. [e the incom ng stream 72
ma@nner @py bs enheu cnmpeﬂey, apersnagl Q@tnmli@a T adablet I&F,@gptsmp

RN EPirt bl dRnn b s bl Pafing ¥ e

o@ﬁ@ﬁﬂcﬁuﬁ@ﬁéﬂl@@f‘éx%cutﬂg% deﬂ@ﬂﬂbtﬂ@tﬁhé @Rfucheibl ¢t JAerwise)
pl aced on any channel, with all other channels actin

thiahsp&Clér patioas tof %Fstﬁk@?bx batonechite. diprdenivdile only a single machine
is 1@%%9”&1@&%@ H@:e sheﬁi’\%ioab@{akg %Xglﬁgyg}g; Jo?i%gtlon of

mactdhes tﬂa\mmeldﬁmy mq mmhymearse a set €uremtiltiplecdetsy s mBtructions to
| ncom ng tel ephoﬁé call or video call. The audio
y Oa5Q9r Slcoéth\ﬂisl"WSﬁdbﬁémaudl o device

33%@1645. iIs's %Xm‘ﬁ@ﬁér %tsgf?ﬂ( %%ngutdg% Q@f"gn af)10502 (cg.a
cmbmssmingmsRXCBHZ, a gap}pempron@émgmnngGﬂﬂd ah@oﬂEigitahSignal
Piggshe BNET e a i weore a0t e e aneDs ey,

cérthuniditd wiltbealH Biet 9133l bus BBIUITRS caffutbh@kted 50000 ﬁfrther
nore of the nodules may be integrated into a sing

inebidg laevideoidisihast ll;nlt e (atgdladlmlI@crweta%Splm%@ﬁ)é@ amﬂ;ode ray
o ER T e By SatteR o SRR idks 5 BRERRIGGH QRN dovice

512 kg, aﬁé}%o&*@“a@u@'@‘x‘b@ﬁnﬂ@@wﬁ@ﬂ@@fﬁ 04 Moty adlsk drive unit
functl onal ity described above with r ef erence

5t gupigngl gengratiopalgwice P8 (4. wudspeaker) and @h%twprk @tesﬁsm
48525 é]exan'pl e nethod 460 to process an audi o event on
an audi o device. The nethod 460 may be perforned on

t r[006$]ud| @hel disk deivd bhit an6linchrleos eiavliny-reddabldesaliuh 622 on

%y ! of exanple with reference
which 1s stored one or more sets of instructions (e.g., software 524) embodying any

one or more of the methodologies or functions described herein. The software 524
may also reside, completely or at least partially, within the main memory 504 and/or
within the processor 502 during execution thereof by the computer system 500, the
main memory 504 and the processor 502 also constituting machine-readable media.
[0069] The software 524 may further be transmitted or received over a
network 526 via the network interface device 520.
[0070] While the machine-readable medium 522 is shown in an exemplary

embodiment to be a single medium, the term "machine-readable medium" should be
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thereto. As shown a bl ock 462, the nethod 460 may
initially be rendering audio (e.g. primary audi o)
woee@saspkural ity of audio signals i N associ at erCT/US2007/081036
channels (virtual or otherw se). Thereafter, as shown
taRerPloQfidtudtos si?élg SR gfjméﬁ&ﬂm@&lta% B, fa%ntﬁ@ﬁed or distributed
occurrence of ~an event 0 ‘the event may be
daabaske) andionassod ehted baches arad éerversblttiamtocrelthe one pr awye setdlof

iop BRGSO SR eE A BB e Dk © Thethdany

me&ity th&s @aﬁ%letcﬁ' %to%ﬂg' &hcBdiRB tor cﬁ?ylﬁé‘g‘é‘& oRitRtAons 66
audio signals (e.g. Sequentrally Trom adj acent channe

exegutindj kyctbamachian aed thaheaise thermantiinerto ipkrfems mbmnc afmore of

85 okl R o R O R e (pecteiprasBI S pgtiom’

sHaVeldéoraidiyhd takdnab i@k, Bhtthdt Be lihdited to, @aﬂd-@tateqﬁ@ﬁ&eés
(see bl ock 468). When t he audi 0 event terninates

opticaband magnetie megisorns caatier wavewgnabos/ 051722
P 20044
o TS IR R by fich Bt DR B Pt o
specidit dxBRpHes érhbatiments b wmns& etibert igat VariG@ls mh@lifiedioas ahd
channel see bl ock 47Q). [0066] Figure 9 shows a .
clﬁﬁnaawla?aﬁh? made @ﬁh@s@@mbadummwﬂh% pratipg frpmethe broader spirit
mﬁi’%"cﬁs I g% 8‘{ ﬂég E%lg%tl% nzgc ?JIHQ& e§$f«§c11 65%159 Qnd‘gia%ﬁgs%é fbe?
regerded imaraitlystoatiye oathemthan mfestrhavmdse.d ol ogi es di scussed
herein, may be executed. In alternative enbodi nents,
t he machi ne operates as a standal one device or may be
connected (e.g., networked) to other machi nes. The
machi ne may be a client conputer, a personal conputer
(PC), a tablet PC, a set-top box (STB), a Persona
Digital Assistant (PDA), a cellular telephone, a web
appl i ance, or any machi ne capabl e of executing a set
of instructions (sequential or otherw se) that
specify actions to be taken by that machi ne. Further,
while only a single machine is illustrated, the term
"machi ne" shall also be taken to include any
collection of machines that individually or jointly
execute a set (or nultiple sets) of instructions to
perform any one or nore of the nethodol ogi es di scussed
herein. [0067] The exenplary conputer system 500
i ncludes a processor 502 (e.g., a central processing
unit (CPU), a graphics processing unit (GPU) and/or
Digital Signal Processing (DSP) unit), a main nmenory
504 and a static nmenory 506, which conmunicate with
each other via a bus 508. The conputer system 500 may
further include a video display unit 510 (e.g., a
liquid crystal display (LCD) or a cathode ray
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tube (CRT)). The conputer system 500 al so includes an
al phanuneric i nput device 512 (e.g., a keyboard), a
wa@oewsosi7ennt rol device 514 (e.g., a nouse), a PCHKS2007/081036
drive unit 516, a signal generation device 518 (e.qg.,
a Ieggggﬁgker) and a network interface device 520.
[ 006 di sk drive unit 516 includes a
machi ne-readabl e medi um 522 on which is stored one or
nDre sets of instructions (e.g.,_ software_ 524)
Lenbotiymeiaedbrfprogsstng an fsg OB AN pEo ﬁ%ldﬁlé%ﬂ?j’g‘?ee thegpethod
nglgs]{s ns descri bed herein. The software 524 nmay al so
ch cldego conpletely or at least partially, within the
Mai nreméeringya fSvlavaiistream Wahh]ieastiatfﬂrstmudmeﬁgnat in%0frst audio

SRR TR e
con Sﬁlbh%ﬂr%%cgﬁ?éﬁc@ of iRAd e Wit Bl hRecihi@® 8&bnd B&dio stream;

sof tware may further be transmtted or received
overum)nmummckosmewem,the network interface deV| ce

520. [007 e.the Chl e readabl di.u

Shomn i n BREhE fite Gu B S AR LTS PP i AR Sharthel, the
medi g5 abdi6 sicBilBer ﬂeal %ﬂh&ﬁ@' adbfd BRHb Sighal SH e e audio
15 WD 2008/ 051722 PCI/ US2007/ 081036 taken to i ncl ude

a si plgveacksbinnelendnul tiple nedia (e.g., a centralized
or distri eﬁé?rﬂlétﬂgg&%ﬁé ?i%(}]iggfééa% ngféétﬁg gtsggugcﬁo SAGDER Afhel.

servers) ore’t
instructions. The term "nachi ne-readabl e nedi unf' shal

al so_be taken to include any A nmediumthat is capable

2of stBs meHodoh glsm  gWhichcampyisespanniggthelirst audie %}sml&ﬁgk to
tﬂﬁggﬁt a%{if‘ocﬁﬁybgl?lf @Hanhgl%)ﬁm&rﬁﬁatﬁﬁdof lgl?éveﬁ _ gse t he

ne to orm any one or nore
met hodol ogi es of the pr esent invention. The term

ne- re shal | ~accordi ngly be taken
Yo RF fgdho 350 elain L Bboin e gyent &S ansigppryngcall and the second
alBOBiE£S is a WREd CAlm@ehtiagneti c media, and carrier
wave signals. [0071] Although the present invention

has been described with reference to specific

4€xe r di be evi dent that various
od PRE MRSt SIA e rtnbih g B eRamETee: { hase

e WO odi nenpgo s§1h@19tde6&9§ﬁg hREmplia: bheHir@adgio ssdial infthe

and scope of the invention. Accordingly, the

speciirstendioatayvhack chaanglngyl are to be regarded in an
Izl()l()gﬂ)git? 'ngga[é%t\/%%éaéwﬁ% %ﬁﬁl théd S fe Bt 3dio ]s'geeyr\fll) in the

second audio playback channel.

5. The method of claim 1, wherein the first and second audio playback channels

are loudspeaker channels.
6. The method of claim 1, wherein the first and second audio playback channels

are virtualized loudspeaker channels and wherein the first and second audio playback

channels are virtualized after the panning and the mixing.
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CLAIM5 1. A nethod of processing an event on an audi o
rendering device, the nethod conprising: rendering a

wo poososEezli o streamvia at |east a first audi oPGT/yRZNN7/081036
in a first audio playback channel and a second audi o

si gn in,a nd. audi | avback channel - .. ' [

7 oceut PoeuBgPERRD LURR PrRH R RadeRp Bl IRE RS il

inaslu@lis} sfatio chuitdls DGCHitst Fahethgqiath ARl £3ceoid papaiigipath, the
the first audio signal to the second audi o pl ayback

methad Semprising  first audi o signal being nixed with the

ceco . : N .
channgpaHalg paERZind B aTR5 SRR HEARucct AR ouck
cHannalt irathe ifiost paanibg pith cdvearde b first Aestibagonmplapleedk eharmleli m
1, which ¢ ri ses nni.ng the first auydi o signal back
to  soEeHkponting shomayRaRITe Fighrlem st ?’é‘td% Parhis
ctndB ) ®¥88ond ?anﬁﬂ%p%fg H\Q’Qd?g sﬁéoﬂﬂ Qeskina¥bYEp 18 thck RRannel;

event 1S an i ncomn and the second audio stream
i s aupon temomtmmi of thatevent, 4. The nmethod of claim1l1, in

which th ' ri ses: .ogressively.degcreas

an anpl | t FABCTAY RaREiRg apd SXtpehng PG pilpl i adiacent aidio
audi ﬁlafi;a%mﬁmershﬁmeﬁfst i A RSRHYR dch i & BRkPALk
an anplitude of the first audio streamin the second

audi ohasnehtagk ko iEhenigied! cosfigurhiéonpridrdel pasinieg aridimixing; and

wher ei he fi d dj | ayh h |
B S e S5 AL Rl PR eI Ao
wher gidio blagbddk chbn@inSRE Soddndpalinth gopaaly Rarekof vatn ehdio

are virtualized | oudspeaker channels and wherein the
f i r sPlaybarkshamnelbaakdp its prigineheqniiguration @rier frranning and
virtﬂgg%éed after the panning and the m xing. 17 WO
2008 22 PCT/ US2007/ 081036 7. The method of claim
1, which conprises rendering a plurality of audio
signals in aplurality of auydio channels jn. a first
8pann iﬂ?@ method of stping s whEHSH faﬁ%wtﬁgg ,5%&0&3 desiwatiopplaghpck
cRARRISI Sihgie. Sequential |y panning and m xi ng audio

signal s 1 n adjacent audi o pl ayback
9. The method of claim 1, which comprises:
reducing the volume of the first audio stream relative to the volume of the
second audio stream,;
rendering the first audio stream as background audio; and

rendering the second audio stream as foreground audio.

10.  The method of claim 1, which corhprises: _

rending the first audio signal in the first audio playback channel to a first
loudspeaker and the second audio signal in the second playback channel to a second
loudspeaker;

performing the panning and mixing of the first audio signal from the first
audio playback channel to the second audio playback channel to provide a first

combined audio signal ; and
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channels in the first panning path towards a first

desti nation playback channel; sequentially panning
wa@e@snosweng audi o signals in adjacent audi o pl BgbEs4007/081036

channels in the second panning path towards a second

deStI b Ofhd &Y qﬁg ﬁ?stt1 %@rﬁg nled VLRt rg%-xglrﬁ%rﬁ ésggon%fau'iﬂbe

evenP éﬁuen % panni extracti audro

p&ywl chanrid] 0 t&ﬁﬁrahdlamhwaclpblﬁmbacxk pfﬂW&iHbEieSoﬂdbdrﬂﬂﬁned
first panning path to restore each audio playback
audia sigeql rgmeqle;yﬁhgrddwﬁp%er configuration prior to
panni ng and m xi ng; and sequentially panni ng and
extracting audi o signals between adjacent audio
lpl ay lfae mettodrofelagniln, whereimaheofiekt padio iphgbq&ktcﬂnamml is a front-
ach audi pl aybacgk nnel. back t
right QP‘iﬁFﬁﬁﬁﬁhﬁnﬁﬁlr theis wnsraiuéw Iﬁ%‘%ﬁ% ﬁliww@eldﬁa fﬁﬂng
1fdspARerERbRRE Af 6 @lriaddi ﬁﬁ%ﬁfoﬁw 1R lféé%ar?éfﬂl aggRR:
Sgnn%tlon pfgyba‘@h Chan el’s co?n0|%é Theonggﬁodr
chdnnel.ai m 1, whi ch conprlses. reduci ng the volune of
the first audio streamrelative to the volune of the
second audi o stream rendering the first audio stream
125 bapkafepbachiatiha, #hékein B8 9&0ohd dudib 8irsLE Ao AHEd Pia the
stream as foreground audi o. 10. The nethod of cl aim
figst auﬁlpoﬂﬁyb@dwham aftewthe ifing andie signabhasaedn sequenfipdlly papned
u ack channel to a first
@S&h$ ‘%Opgﬁﬁigﬁﬁ%gé ‘ond audi o signal in the second
playback channel to a second |oudspeaker; perforn ng

the panning and m xing of the first audio signal from
18he fhihe sacthod pficdpip) lagomplsiBgannel to the second audio

oo B8 o0 By SRR S s

chamelsrmdanli:amtwmaglbﬁdmee f)laybickaﬂminidlﬁd audi o si gnal
fromthe second ud| 0 ack chann thir

audi &PPP a%lar@;ecec AAREYent. g 3 ‘SP%O%F © gu %&9 %eé‘%frﬁ%playback
chMtHe; si gnal rendered by a third | oudspeaker. 11. The

met hod of claim 10, wherein the first audi o playback
channedreassngghé volnte of the audio rendered via the ambience playback

channels; and

rendering the second audio stream via a center playback channel.

14.  The method of claim 1, which comprises virtualizing a plurality of

loudspeakers using Head-Related Transfer Functions (HRTFs).

15.  An audio rendering device to process an event, the device comprising:

an audio rendering module to render a first audio stream via at least a first
audio signal in a first audio playback channel and a second audio signal in a second
audio playback channel;

a monitoring module to monitor occurrence of the event with an associated
second audio stream; and

a panning module to pan the first audio signal to the second audio playback

channel upon occurrence of the event, the first audio signal being mixed with the
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ri ght | oudspeaker channel, the second audi o pl ayback
channel is a front-left | oudspeaker channel, and the

wao biosaiseezli o pl ayback channel is a rear-left PCT/US2007/081036
| oudspeaker channel. 12. The nethod of claim 10,

wherei n the second audi q. st.r eam i rpVi Vi

s Bidip B R E e R i Tk oL B s bt
stedagBdin g Amd Ere e Riasthe Biesh bbb Iplaybadke@nndlo the third
audi o playback channel. 13. The nethod of claim1,
conprising: generating nulti-channel surround sound

udi | S t LOF I .

1 st SRt DA S 8 R R S AP T B e
fiest atidie pybadk chiank] ngomwtekminadoautiibe eheram t he two front
pl ayback channel s; increasing the volunme of the audio
rendered via the anbi ence playback channels; and
19.6NdGhE BBiENST SARPTY WO nRIGBRT ¥ fhc ffand the second
pl ayback channel.” "14. The nethod of claim 1, i ch
agdioptrese & avoitaeinmimgationpl ural ity of | oudspeakers
usi ng Head- Rel at ed Transfer Functions (HRTFs). 15. An
audi o rendering device to process an event, the device
180NPIThe dBgce 8l 5) ifi FAHAIthOPadREMIE i Qnlighdako:a

first audio streamvia at least a first audio signa

in a firspregessivelyl depisasskancimaplivede efitbie first eedin digaaldn ¢he first
signal ;.in,a,secaond .audi o playback channel; a
aniFgPPW&W93%U%gn?%’ nitor occurrence of the event
Wi th an apsagéssively insregsend aplin@lesifitiafist aldb srdaaiinithe
nodul e to pan the first audio signal to the second
audi 6egomdybdielplaydpenehennelpon occurrence of the event,
the first audio signal being mxed wwth the 19 WO
2008/ 051722 PCT/ US2007/ 081036 second audi o signal in
10he dtededicauficlainp | fyWisedin cheafirveindasedoridendiesiayithcla ditinnels
stre n1being regdered via the first audi o playback
eakef ghanpRls- devi ce of claim 15, wherein the first
audi o signal is panned back to the first audio
pl ayback channel upon term nation of the event. 17.
20he déwidewicodf clhin i, behereih ¢lieefinst srivbsceareirudicsplayback channels
alren\(f:i(r)tﬁ]al?z%d(iglluispgarllgr ct:hg%ne se %r?({‘ therein the first and second audio playback
channels are virtualized after the panning and the mixing.
21.  The device of claim 15, in which a plurality of audio signals in a plurality of
audio channels are rendered in a first panning path and a second panning path, the
panning module being configured to:
sequentially pan and mix audio signals in adjacent audio playback channels in
the first panning path towards a first destination playback channel;
sequentially pan and mix audio signals in adjacent audio piayback channels in
the second panning path towards a second destination playback channel;
upon termination of the event,
sequentially pan and extract audio signals in adjacent audio playback
channels in the first panning path to restore each audio playback channel back

to its original configuration prior to panning and mixing; and
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audio streamis a voice communi cation. 18. The device
of claim15, in which the pan nodule is configured to:

wEe@gnesst vel y decrease an anplitude of the fiP&I/USdT/081036
signal in the first audio playback channel; and
progressively.increase aml 4 f. | O
B roam | el oBR A BB g HEC b i il A4
devi glaytck @h&inglslib thereesRi panhing patli tdtreddid eacicaidib plaghack
pl ayback channel s are |oudspeaker channels. 20. The
devi ehanael hapkforitsiegiging eprfigirating frior 4 PAWINSWLIRINRIdI o
pl ayback channels are virtualized | oudspeaker
channel s and wherein the first and second audio

27l aybhe feviehaiuien 1amhenein the dilrst aad sedohé dedtinatigraplaybagk
and the mixing. 21. The device of claim15, in which a

hangels cpingidss audio signals in a plurality of audio
channels are rendered in a first panning path and a
second panni ng path, the panning nodul e being

28.0onf Thededca of clasqglfemhemin:y pan and mi x audi o signals
i n adj acent audi | ayback channel s in. the first
panniegopin ot Badrh aldoprat SHERA 6K Bitag kilie of th
s&dadBedio seeapential Iy pan and m x audio signals in
adj acent audi o playback channels in the second

pannthedirpteaudia sieamds rendered enbadkgsauind andionansl ayback
changﬁl;(ﬁﬁﬁp Qﬁgninatio of, gg;eeven equentially
pan ¢ e rgg{ S5aTdS &0 ﬂgpf |ﬁ'%8P%c %audi o

pl ayback channels in the first panning path to
restore each audi o pl ayback channel back to its
26figﬂﬁaﬂeﬁéﬁPfﬁﬂﬂhlﬁdﬂ“%m¢br to panni ng and mi xi ng;

pan S8, IR HEE fen i SEORA EER W BN ) B et

1qidaydakekandthe seebad audid kignslécrendered imnthegedal pldyback channel to
restore each audi o playback channel back to its
aspedieydseeakel:gur at i on prior to panning and m xi ng.

22 o d . i .
cecond HeaHAREH BT Moyt AU el Bl it and
niiked oty fhe seahd abdiomldybackdimneelno prdvedeofitshreonfinedandio
first %udio streamis reduced relative to the vol une
sty
the first combined audio signal from the second audio playback channel is
panned and mixed into a third audio playback channel to provide a second combined

audio signal rendered by a third loudspeaker.

25.  The device of claim 14, wherein the first audio playback channel is a front-
right loudspeaker channel, the second audio playback channel is a front-left
loudspeaker channel, and the third audio playback channel is a rear-left loudspeaker

channel.

26.  The device of claim 24, wherein the second audio stream is provided via the
first audio playback channel after the first audio signal has been sequentially panned
to the third audio playback channel.
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second audio stream the first audio streamis
rendered as background audi o; and the second audio
waeesames rendered as foreground audi 0. 24. H¢EUS2007/081036
device of claim15, wherein: the first audio signal is
endef e t A Nl Vi
A T R L T R

I endggnerthté mutthehaaﬁacmdomimhad kudib@ometisihg tw@frseqﬂmack
Ioudspeaker the first audio signal fromthe first
chagagly maﬁ ahJeast v aabisate nlaybgsinphainglsd  nixed into the

secopdhidtRehb %¥ ﬁ%% £ f%ﬁ@ g{lt tﬁl@ i HotE R thvb l'f%'ht %la?fback

conb audi o |rst conbl ne
dﬁmgdal fron1the second audlo pl ayback channel -

panned and_ m xed i t hi rd auydj o. pl ayback c

to pliGiFRRRthe ve B snerd fieghe pghigics @ﬁﬂ@ﬁﬁd by
clBinh&sr#al oudspeaker. 25. The device of claim 14,

wherein the first audio playback channel is a front-

r i ghtentlentble pasaké pudit sineren viatalventse plapbackiciamepl ayback

channel is a front-left | oudspeaker channel, and the
third audi o pl ayback channel is a rear-|eft

28.0UdSREAKEEE ofLARNS, whidh cohtpRisekey digRaligral prioBRsddr to

wherein the second audio streamis provi ded via the
virjupkize splyrabityoidybdsprakersuning Hegd Related d ransifertFuachifing
ﬁ' %I has been sequentially panned to the third
audr o’ pl ayback channel. 21 WD 2008/ 051722

PCT/ US2007/ 081036 27. The device of claim 15, which
conprlses a digital signal processor to: e{glpnelrate

20l t iThe Aavisredt daifr bundcesiu e ahlfastpariariths Bineipnalify of the
alfl(PQ ?% d@tﬁ’%ﬁ%ﬁﬁle ﬁ‘l@ m%oﬁng%dafe a&ﬁ OE% crt)%ggf amﬁ'oﬁf?lgﬁa de

nnel s; upon otcurrence event
pe:tﬁbrrrteki&)yauﬂloonfdremobésaoﬁsm front playback channels;
i ncrease the volume of the audio rendered via the
anbi ence pl ayback channels; and render the second

3gudi %ﬁu@ﬁﬁ‘é‘h&é ﬁe@ﬁ@%@%ro@éﬁ%%@&t%@@@ﬁke cfprislie

device of clalm conprises a digital signa
pr oc 8wy for vendering a first audio stream via at least a first audio signal in a
first audio playback channel and a second audio signal in a second audio playback
channel,
means for monitoring occurrence of the event with an associated second audio
stream;
means for panning the first audio signal to the second audio playback channel
upon occurrence of the event, the first audio signal being mixed with the second audio

signal in the second audio playback channel; and

means for rendering the second audio stream via the first audio playback

channel.

31. A machine-readable medium embodying instructions which, when executed

by a machine, cause the machine to:
render a first audio stream via at least a first audio signal in a first audio

playback channel and a second audio signal in a second audio playback channel;

22



virtualize a plurality of |oudspeakers using

Head- Rel at ed Transfer Functions (HRTFs). 29. The
walewsosl17ef cl ai m 15, wherein the at | east partPOf/U81967/081036

functionality of the audio rendering nodule, the

o EBAGCBRAE o A lPih 0 354 TROMI Gl sream:

per forme rocess . audi o

rendqmmn@mdﬁ&meefmeepmﬁpess an event, the device

AT R A TR B T
pl ayﬁﬁ?%ﬂﬁ{:ﬁgﬁa@b ‘?nﬂe&%ﬂriﬂ'e &%Qﬁ@alﬁih&ﬁgﬁal i sS&SANddio
audi o playba c nne nmeans for nonitoring
occuwaﬁncbcmﬁmmhanévent w th an associ at ed second

audio stre neans, f oy, panni n first a
anal © orePnE tatreonat e SRR diadiet aidbp g shane.

occurrence of the event, the first audio signal being
m xed with the second audio signal in the second
audi o pl ayback channel; and nmeans for rendering the
second audi o streamvia the first audi o pl ayback
channel . 31. A machi ne-readabl e nedi um enbodyi ng

i nstructions which, when executed by a nmachine, cause
the machine to: render a first audio streamvia at

| east a first audio signal in a first audio playback
channel and a second audi o signal in a second audio

pl ayback channel; 22 WD 2008/051722 PCT/ US2007/ 081036
nmoni tor occurrence of an event with an associ at ed
second audi o stream upon occurrence of the event, pan
the first audio signal to the second audi o pl ayback
channel, the first audio signal being mxed with the
second audi o signal in the second audi o playback
channel ; and render the second audio streamvia the
first audi o playback channel. 23
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