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consumer playback systems that are capable of reproducing three or more channels of

15 audio information. Consumer systems with five full-bandwidth channels and a low-
frequency effects (LFE) channel such as those used in home-theatre applications are
becoming increasingly common. This particular arrangement is sometimes referred to as
5:1 channels. In spite of this trend, one- and two-channel audio sources such as compact
disc (CD) players, MP3 players, conventional analog and digital radio receivers and

20  conventional television receivers are still commonly used and are likely to be widely used
for many more years.

As consumers become familiar with the aural realism and impact that is possible
from systems with three or more channels, they begin to expect and demand similar
performance from system components that provide only one and two channels of audio

25  information. The reproduction of a two-channel audio program through only two channels
of a system with more than two channels is becoming unacceptable to a broader range of
consumers.

Techniques are known that can expand one- and two-channel signals into a larger
number of channels. Products that incorporate Dolby Pro Logic® II and Dolby Pro Logic

30  IIx technologies of Dolby Laboratories, Inc., San Francisco, California, use “upmixing”
to expand a two-channel signal into three or more channels of audio information. These
products allow a consumer to play back two-channel audio material through a system

having three or more channels with an avral experience that is similar to that provided by
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audio source delivers 5.1 channels of audio information to a receiver with a Dolby Pro
Logic ITx decoder and all of the channels except for the left and right channels are muted,

20 the receiver will incorrectly configure the decoder processor and fail to deliver active
signals to all of its output channels. Although this situation may not arise often in
broadcast situations, it is typical of conditions that exist in computer systems with audio
and multi-media capabilities.

The use of computers as sources of audio information in consumer entertainment

25 systems is becoming more common. Special purpose hardware and software allow an
otherwise conventional personal computer to operate as a CD player or DVD player for
audio and video, a video-game console, a digital television receiver and a music
synthesizer to name only a few examples. Many of these sources provide five or more
channels of audio information while others provide only two channels.

30 Within the computer itself, software applications typically deliver their audio
output to a common mixer that is capable of combining audio information from several
sources and presenting the combined result to an output device such as a so called “sound

card” or other output device. Output signals from this device can be provided to an
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implemented by hardware and software within the computer system or by devices that are

external to the computer. In this example, the first source is a CD-player that provides
two channels of audio information that are configured as left and right channels and the

20  second source is a video game that provides 5.1 channels of audio information configured
as left, right, center, left-surround, right-surround and low-frequency effects (L, R, C, LS,
RS, LFE) channels. A typical mixing function in the computer mixes the respective input
channels together. The left-channel signals from all sources are mixed and provided at a
left-channel output of the mixer. The right-channel signals from all sources are mixed and

25  provided at a right-channel output of the mixer. Similarly the C, LS, RS and LFE channel
signals from all sources are mixed and provided at respective outputs. In this example,
however, only left channel and right channel signals from both sources are mixed because
only one of the sources provides C, LS, RS and LFE channel signals. A consumer would
hear audio from the CD player through only two channels of the system but would hear

30  audio from the video game through all channels. As mentioned above, consumers are
coming to expect and demand that the audio from all sources be presented through all
channels.

What is needed is a facility that overcomes this limitation of the prior art.
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mixed signals in the first group of first mixed signals to generate a plurality of first
upmixed signals, and mixing one or more channels of the first upmixed signals and one or
more processed signals obtained from the one or more first mixed signals to generate a

20  plurality of output signals.

Various features of the present invention may be better understood by referring to
the following discussion and the accompanying drawings in which like reference
numerals refer to like elements in the several figures. The following discussion and the
associated drawings describe a few ways in which the present invention may be

25  implemented by software components of a personal computer system. These
implementations are set forth as examples only and should not be understood to represent
limitations upon the scope of the present invention. The present invention may be
implemented in a wide variety of ways including various combinations of hardware and
software within a computer system and the use of devices other than computers.

30 BRIEF DESCRIPTION OF DRAWINGS

Fig. lisa schematic illustration of a conventional mixer that mixes audio signals

from a two-channel source with audio signals from a five-channel source.
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Fig. 7 is a schematic block diagram of a device that may be used to implement

various aspects of the present invention.
MODES FOR CARRYING OUT THE INVENTION
A. Introduction

20 Signals generated by audio sources within a typical personal computer systems
pr(;vide signals to an audio mixing component that combines its input signals to generate
a set of signals for delivery to a so called “sound card” or other output device. Output
signals from the output device can be provided to an acoustic output transducer such as
headphones or to an amplifier that drives one or more loudspeakers, or they can be

25 provided to other hardware or software devices for subsequent signal processing or
storage.

Fig. 1 is a schematic illustration of an audio mixing component 10 such as those
found in conventional personal computer systems that mixes audio signals from multiple
audio sources 1, 2. Typically, the number of output channels provided by the mixing

30  component 10 depends on the capabilities of an output device 40 such as a sound card or
equivalent chipset of a motherboard. If the output device 40 is limited to two channels,

the mixing component 10 typically generates a two-channel output. If the output device
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A listener can hear audio from the audio source 2 through all 5.1 channels but can
hear audio from the audio source 1 only through the left and right channels. As mentioned

20  above, this arrangement is no longer acceptable to consumers who expect audio from all
sources to be presented through all available output channels.

One way in which this problem can be solved is illustrated in Fig. 2. According to
this solution, audio signals from the two-channel audio source 1 are processed by an
upmixer 5 that synthesizes a 5.1 channel set of signals in response to two channel signals

25 and delivers the synthesized signals to the mixer 10. In principle, the upmixer 5 can be
implemented by components within the audio source 1, within the mixer 10, or within a
component that is inserted between the audio source 1 and the mixer 10. Unfortunately,
none of these arrangements are practical in conventional personal computer systems for at
least two reasons. First, many implementations of two-channel audio sources exist that

30  cannot be modified to incorporate the upmixing component. Second, software
architectures for conventional computer systems implement the mixer 10 as part of the

operating system, which does not allow upmixing components to be incorporated into the
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m xer 10. Unfortunately,; nong of these~arrangenents are practical 1n

convent i {olﬂ gilgngle peovidds thodeireé resalt sthetrshef anly aipuk &safsdm two-cheasbasdio Fi r st |

many i npl ement ati ons of two-channel audio sources exist that, cannot be

modi f i ed SPECHTIIS itgibar KBNOFES Of AFORTSAS LM M S Pregrbiftine SaReinee

ar chigt ectiifiRidifl FOPNIRIdIMNA.1 CORRUARIcWAAED | mpl enent the mi xer 10 as
I ch do

part of the operating syste es not all ow upm xi ng conponents to
be i ncor por at é@heipotentiphstutiomtg this ppbhents ibustratedim FigsbrAaedrdieg tegbis t he

audi o sources d the m xin 0 nent.. Anot her i n_which, t.he

i Cat s SHSOR BOAYBRE badi EDR BUREVEy st rearie B SPePiotl S et r at o
in Fig. 3ne&REC]NE thOddtBitsr FrddidiOihy SifiRfitikisahl eherdySin EQRheA, 16t the
output of the m xer 10. This nmay be done by inplenenting the upm xer 15 in
a sof t waserreridvasright surreundagizecouipechapnels. el thiewppreadohas at

Unf ort unat e t hi s, approagh does n r k . 14X t he. t and
ri gh]{ chi?‘?ﬁle%geet(gsa %@E%eg | ggcags%&lf agé%%@oe degg%‘éso?nqgggéég&gonp&gs\%n %ies t he
desired regé&idltin ¥dieeof the chanels, B dethy irsadapeiioh Wouelvaltable aaddl io oflenr ces but it

either ignores or distorts the content that is present in {he,rerrai ni ng
ifficult to engage or disengage the upmixer 15 without introducing audible artifacts into

the output signals. In addition, the detector 16 may incorrectly engage the upmixer 15 for
signals from the audio source 2 during intervals when no significant signal energy is
20  present in the center, left surround or right surround mixer output channels. Furthermore,
this approach is unable to handle correctly those situations in which signals from the
audio source 1 and the audio source 2 are generated simultaneously and mixed together
by the mixer 10.
The present invention overcomes limitations of the prior art and allows signals to.
25  bedelivered to all output channels regardless of the configuration of the audio sources
and the number of channels that are provided by those audio sources.
Fig. 5 is a schematic illustration of one way according to the present invention in
which audio signals from a two-channel source may be mixed with audio signals from a
5.1 channel source to provide signals for 5.1 output channels. According to this solution,
30 left and right channel signals from the audio source 1 are mixed with the left and right
channels signals from the audio source 2. The two channels that result from this mix are
provided to the upmixer 15, which synthesizes a 5.1 channel set of signals from its two-

channel input. The upmixing technology incorporated into Dolby Pro Logic II products



channel s that are provided by 5.1 channel audi o sources. One potenti al
solution to this problemis illustrated in Fig. 4. According to this

sol ut i on,woheosupssoser 15 i s applied adaptively. For exawplrais2608@28yst em
coul d di sengage the upm xer 15 if the detector 16 detects any significant
signal energy in the center, |eft surr_%u_nd or right surround m xer out put
channels. Unfortunately, this approach has at |east three di sadvant ages.

Because the adaptati on depends. on_the detection qf signal_ene | f
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artifacts into the output srgnals. In addition, the detector 16 may
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this appreagh theupnabt 85 tPprBard!se GRputRRhhhneld. TasppidadR bidVidesialket\bti Ch

signals fromthe audio source 1 and the audi o source 2 are generated

si mul t anewtsit yigaald frenx the nizgelhtat ¢toptaimbothiadet chamelgrpapsios ehtheitwoent i on

overcones.limtati.ons of the. prior.art and | gnal , del i vered
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and the %msjgﬁalgﬁ@ﬁﬂ&b&u&i@%u@éa, provi ded by those audio sources. Fig. 5
is a schematic 1llustration of one way according to the present invention
in whi ch audi Prisicies of the piesent inysntiommar be spplicdaepsaiedivasmseded i RIRVISEdi o
signgls f . | b s L

chanfbi s ARty Bubb el FRRR SR ehERhd Lol R T CmaignBl b of,

t he audi @nseuiyeRcdrdiigao nheqmdsest itvehtie inafticlameio sighals dfvantved, S. Isagifal s from

t he audi o_source 2. The, twp channel, hat resulf fromthis m.x are provided
to the uphpsasl souscesppsehe %‘}"Fﬁdﬁéﬂ%"é& ‘rtgr g-.llo“élﬁﬁr? gjne, PagFéﬁs‘?%ﬁaﬂegtef’Pom its
t wochanngl«. HaY=N ] X] t ' j I Pro Logic
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10 and the upm xer 15 to provide 5.1 output channels, This approach
provi des o sigeplsdfom its two-channel input. The upmixing technology incorporated into Dolby

Pro Logic IIx products may be used; however, the upmixer 17 may be implemented by
essentially any set of upmixing equations that may be desired. The surround-sound

20  channel signals of the audio source 2 are mixed with the corresponding channel signals of
the audio source 3 and provided to the surround-channel upmixer 18, which synthesizes a
four-channel set of set of surround-sound signals that are provided to the mixer 22. The
upmixing technology incorporated into Dolby Pro Logic IIx products may be used;
however, the upmixer 22 may be implemented by essentially any set of upmixing

25  equations that may be desired. The remaining surround-channel signals from the audio
source 3 are provided to the upmixer 22, which mixes signals for the respective back-
surround channels. Its output, along with the output of the upmixer 17, are provided as
input to the upmixer 30. The upmixer 30 mixes its input signals to provide 7.1 output
channels. This approach provides a set of output signals from the mixer 30 that contain

30  botha 7.1 channel expansion of the signals from the audio source 1 and the audio source
2 as well as a 7.1 channel version of the 7.1 channel signals from the audio source 3.

Other implementations are possible. For example, in one alternate implementation

the left and right channel output signals of the mixer 12 are upmixed to 5.1 channels and



out put signals fromthe mxer 20 that contain both a 5.1 channel expansion
of the twochannel signals fromthe audio source 1 as well as a 5.1 channel
ver si on olot2b@/@3shochannel signals fromthe audi o sourceczuskuisnedipt es of
the present invention may be applied repeatedly as needed to provide for
| arger nunbers of different channel caonfigurations. Fig. 6 is a schemtic
illustration of one way according to the present invention in which audio

signals from.t 5. nd 7.1 ch | sourcgs may be mixed to provide for
7 9 out pucttiines spafnanie PRRTE BB R SufBind Gidff Rurk St Rt
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sur r ound-mrbfeneé bverphisxatternbfiye hpletmestytivin doivzes, bechoser thistedienetiveet of set of
surroundnsoTnd signals that are provided to the m xer 22. The. ypm xi ng

t echnol og§PRIFTRSHH F@arqwgleéesrﬁ{ﬁ tppgss|thigugh mery HeRdtaes ofEpmBdiised;
howeygr, the upm xer 22 may be | RIgERGh&HaRYn €SSENtially any set of
upm XI ng equations that may be desired. The remai ni ng surround-channel

si gnal s from tRevieesdha isauperated/azions gapests dEthetpresehicinugntionanayl®s whi ch ni xes
signals for.the respectiye backsurround channels. Its output, along with
he out U R Al gt BehRE P abi ARG Sisatie b B Ry The
upm xer 38héf dOfee thad indhiiék nSdr8 Bpdctalized BoRybiats fudh SIdiRithl s@%@n cSssod hi s
approach provides a set of output signals fromthe m xer 30 that contain
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of the mxer 12 are upm xed to 5.1 channel s andconbi ned in an additi onal

mi xer wi tif SYstan pedegaccsgmemony (RypM ussd pyrtheprocesser GURtPToRessRE) ROM 74

represents some form of persistent storage such as read only memory (ROM) for storing

programs needed to operate the device 70 and possibly for carrying out various aspects of

20  the present invention. I/O control 75 represents interface circuitry to receive and transmit
signals by way of the communication channels 76, 77. In the embodiment shown, all major
system components connect to the bus 71, which may represent more than one physical or
logical bus; however, a bus architecture is not required to implement the present invention.

In embodiments implemented by a general purpose computer system, additional

25 components may be included for interfacing to devices such as a keyboard or mouse and a
display, and for controlling a storage device 78 having a storage medium such as magnetic
tape or disk, or an optical medium. The storage medium may be used to record programs of
instructions for operating systems, utilities and applications, and may include programs that
implement various aspects of the present invention.

30 The functions required to practice various aspects of the present invention can be
performed by components that are implemented in a wide variety of ways including discrete

logic components, integrated circuits, one or more ASICs and/or program-controlled



signals of the m xer 12 output. The upm xi ng technol ogy found in Dol by Pro
Logic Il products, for exanple, may be used to synthesize 5.1 channels from
two channwb006liR8s08. 1 channel output signals of this addctrivspasomser are
upm xed to 7.1 channels in a surround channel upmnixer and provided as input
to the mxer 30. The upm xing technology found in Dolby Pro Logic Hx
products, for exanple, my be used to synthesize 7.1 channels from5.1
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conmputer. Fig. is. a schemati ¢ bl ock dlagrantof a deyice 70 that may be
used to |°ﬁ’a‘t’f‘é’ri€ﬁ’tl"m§§%lé$1§g ssseptilypnydesording fechpolgay Inpiiding magactigtapeo
provides i r (RAM
sed by (TR e e B i ol g R ot
persisteﬁhdﬁdmgpgmmsuch as read only nenory (ROM for storing prograns
needed to operate the device 70 and possibly for carrying out various
aspects of the present invention. /O control 75 represents interface
circuitry to receive and transmt signals by way of the comuni cation
channels 76, 77. hi the enbodi nent shown, all major system conponents
connect to the bus 71, which may represent nore than one physical or

| ogi cal bus; however, a bus architecture is not required to inplenent the
present invention. In enbodinents inplenented by a general purpose conputer
system additional conponents may be included for interfacing to devices
such as a keyboard or nouse and a display, and for controlling a storage
device 78 having a storage nedium such as magnetic tape or disk, or an
optical nedium The storage nedium may be used to record prograns of
instructions for operating systenms, utilities and applications, and may

i ncl ude prograns that inplenent various aspects of the present invention.



The functions required to practice various aspects of the present invention
can be perforned by conponents that are inplenented in a wde variety of
ways i nclwdiog/dBser ete | ogi ¢ conponents, integrated ci pPCwiussgosopREOr NOre
ASI Cs and/or programcontrol | edprocessors. The manner in which these
conmponents are inplenented is not irrpp{ltgnt to the present invention.
Software inplenmentations of the present invention may be conveyed by a

vari ety of machi ne readabl e nedi a S%ﬁ\ﬁ baseband or nodul at ed

comuni cati on pat hs throughout the 8m i ncl udi ng from supersonic to
ultraviol et frequencies, or storage nedia that convey information using
essentially any recordi ng technol ogy including magnetic tape, cards or

di sk, optical lcakmispraratay ¢ misgiiagdiorsignelsitom eplurality efendiotsebress,mar ki ngs on
medi a i ncl,udi.n aer.CLng [ L D] X i I s from
a plural iWIVr%? %3%)8}?180560 rtcée/gﬁld]i%@g&gsﬁpdgﬁgt%ra nﬁ%bg%fé@ﬁ%ta%g |ec1)§é§%éraﬂ§ es have

a first purRre obfhe@uliptbutbanmne! Sseant Qb of BhIpat cHanhéle, whidtia thour ces have
a second number of output channe] s, erein the second nunber is greater

t han t he seeanédmuphenisrgroaterdhamtedirs numben snd maierrin theAPPRSEIS COPDIPESt ni xer
including a pluralig : . ' | ify of

i nputs, each of thea?rﬁpu%%yﬁﬁwdﬁlg??ﬁgﬁa{tlﬁ%ﬁgﬁ% Fgéhg%ég?ggi {ﬁg}ﬁ?ﬁlg%ut put
channel s of a pheshigaifiivmtsedécloofthe inpats lnvinganphtwhabne s/compleduditiee adputces,
wherein the out put channels of the first mxer are_.arranged in,a fifst
Oroup of - one. chBHSHERA RepRset Sh e et B e O Rip e oma et e
out pi  channelgyiyR chiddls HRE KRE miie htdirRBedd B At bloip OF oflbiPMbreshannel s
and 1 ncluding one or nore input channels coupled to the one or nore output

channel s in t hstfut channglseng astcandt growp efensreingore butphibcliannels; nmi xer; and a

second m xer includi a pluraljty of .out.put.channels and J.ncl uding a
plurality of input acﬁgﬁ‘?fgﬁ?e’éwié“ﬁé’&?Ii’lﬁraji?%?t}%]ttptgrcﬁwe an[d\RB&B mﬁﬁ’ﬁ% i nput
channel s and g $£50tPuf AR cofPIBd & thEBHE of MBS P UhGhifels WHRE fitsh t he
first group of input channels of the second m xer are coupled to the out put

channel s of t taodn efswutpiwhsanelseafdhe fiwst syigeromdnore i nput channel's in the
seco group of input channels of,.the 1 t he one
‘e output ch arfrspdnd miixer Inc udin pﬁl?ﬁfw gf &t{i&{ ch3hfel€ Qﬁ‘(pilngﬂldﬁ% a

or BSEEmY
plurality of input channels arranged in a first group of two or more input channels

and a second group of one or more input channels, wherein the first group of input

channels of the second mixer are coupled to the output channels of the first

upmixer and the one or more input channels in the second group of input channels
20 of the second mixer are coupled to the one or more output channels in the second

group of output channels of the first mixer.

2. The apparatus according to claim 1 wherein:
the first number is a positive integer denoted N and the second number is a
25 positive integer denoted M
the first mixer includes M output channels, the first group of output
channels has N output channels and the second group of output channels has
M-N output channels;
- the first upmixer includes N input channels and M output channels; and
30 the second mixer includés M output channels, and includes input
channels arranged in the first group having M input channels and the second

group having M-N input channels.



group of output channels of the first mxer. 2. The apparatus according to
claim1 wherein: the first nunber is a positive integer denoted N and the
second nuwbenod/®3m9posi tive integer denoted M the firstcrmiusesosiopabades M
out put channels, the first group of output channels has N output channels
and the second group of output channel§ has M N output channels; the first
upm xer includes N input channels and M out put channels; and the second

m xer incl ude out put , channel s,, and i.ncl udes i nput channels arranged in
the first orodp MRERFeERRpU-eia s et sEobtsein T RBaReREM £ "M n

i nput chamiRehiixe? intéhR bW adiihe T oidemhdtiRe Sdehdinlxdrh@hereipri ses a
second upm xer and a third m xer interposed between the first m xer and the
second mi xer, wher dhafirst mixgrihes fworps@ereagputwbamiclsip e seppdigrovp®finel s in
t he second group of, output channels; the second upm xer includes a
plurality of &&Ppﬁlgfh%ﬁlﬁﬁha s and includes one or nore input channels
coupled to at | eastthsssendfipimixer Melydet a phaslitelo$ output diensels andlirgtudiep of

out put channels of the first mxer; a(gd the third tJT]'ﬁxer i n(i7|éUdEiS' a
plurality of ioR8Qt mokainREf chagpelp ceplediora deagt o ofthe prtarichgnnglyin g ong
upm xer and t I &Iﬁ‘ti] c n in the second group of
out put channelcég@%nfig?ﬁ@?frs t%hii%%(gﬁgggﬁsé%ggéﬂge or nore out put
channel s coupl ed t dhathiddensdr mohdend plunditp ofinpot choaneels npuptled tosthaelitput n t he

second group of input.channels of the,second m xer..4. The .a rat yus
according to QERISOLHEFEPR SPHIKeF ARGT 41 UFASEIoTEo e BUPHS SRABfsls B

denofged N and Jh6,dS86QNEE AR hakil Lo MRS fitsk ¥ixdrMRUREIES Gt tMret he first
m xer includes Moutput channels, the first group of output channels has N
out put channelmitmndharnelsseupled tyatdegst sdmeaf thetone hamoees imphiachannels suthput

channel s;

second group of input channels of the second mixer.

4. The apparatus according to claim 3 wherein:
15 the first number is a positive integer denoted N and the second number is a
positive integer denoted M;
the first mixer includes M output channels, the first group of output
channels has N output channels and the second group of output channels has
M-N output channels;
20 the first upmixer includes N input channels and M output channels;
the second mixerincludes M output channels, and includes input channels
arranged in the first group having M input channels and the second group having
M-N input channels;
the second upmixer has X input channels and has Y output channels,
25 where X and Y are positive integers, X isless than Y and Y isless than M-N;
the output channels in the second group of output channels of the first
mixer are arranged in subgroups, a first subgroup having X output channels and a
second subgroup having (A-N)-X output channels, wherein the input channels of
the second upmixer are coupled to the output channels in the first subgroup of
30 output channels of the first mixer; and

the third mixer has at least Y output channels..



the first upm xer includes N input channels and M out put channels; the
second m xerincludes M out put channels, and includes input channels
arranged wo 20628300t group having Minput channel s andpChassesordegr oup
having M N i nput channels; the second upm xer has X input channels and has
Y out put channels, where X and Y are pegitive integers, X is less than Y
and Y is less than M N, the output channels in the second group of output

channel s of th irst jxer._are arran i n subgrou a first subgroup
aving X out pur et ot etk Sudb ot e aa g gueRsRites olitee
channel s, e heird of e abidliBWbufBARRR SHRf miSerFeaIHUt eHHhYIE And bl 6OMBted t O
the output channels in the first subgroup of output channels of the first

nm xer; ard thhandithoudeasihaee a kepond mumbgsef ontpuitcharnclsh shawinths segondet hod f or

m xi ng audi q signals fro | ural it f. audi I rein one or nore
of the aJHﬁ_‘%e%S?ﬁrgaégr %g}egirgﬁrﬁlﬁb errl’u%!gg}'h%#{ngget%g Ogﬁgnﬁgig?eg' and one or nore
of the audi o sour cagcdiving saursesighsls fiwrbeich Ot tithelcdfone snorebethei n t he
second nunber is greater than the first nunmber, and wherein the_ nethod

c]?rrpL i ses d r ecwidi soyress aRE BUXNG QR 8T MOFACERACHVS chapels Oh tierierressignals 18r nore
of the audi o sgurces ne., Ok Cf 4 e
sour ce signal s Sl%geean@pgathgl éf%l%a{rhzli :eidf[)s'iygﬂé?i Eﬁ’faﬁlgg(f)ﬁl‘l igﬁﬁgﬁgﬁ%g@?f‘fgﬁgﬁd in a
fi rstf_group pfﬁﬁnﬁimd sfmaB ahd nsecondgrdus o forel @ naord fisst meicedisignaloup of one or
nore first m xed signals; upnm Xxin he firs i xed si s in,the first
group of first ni xé@@?ﬁ%&ﬁ%g%%nﬁg‘ﬁtﬁ“&@aésﬁlté? ?FS:SETQUP Og%’?til?‘é‘f’d Sighaly &y

Si gnf(? s, and 'eﬁ%@%@ Bty BPLRt [SRPRAkIghgIsCamnnel s of the first upm xed

signals and on nmor e proocessed signals obtained fromthe one or nore
first mixed signal smtxingemesrahereaespechied dhiaymeds ofhe it upingresl signads arfhhe

met hod according to claim5 wherein,the ocessed signal.s_.ar.e al, to the
first nixed siYhdlr$uoTgPIOFRES ltgﬂg]ﬁ OE%?@Beldg% P4 ﬁfﬁﬂlxgcg%??lées:
upm xi ng the %%eﬁéramrlﬂmfaﬁf}séfdﬁtpﬁﬁ@ig‘jlhgnm s in the second group of first

15 6. The method according to claim 5 wherein the processed signals are equal to the

first mixed signals.

7. The method according to claim 5 that comprises:
upmixing the one or more first mixed signals in the second group of first
20 mixed signals to generate a plurality of second upmixed signals; and
mixing one or more respective channels of the second upmixed signals and
at least some of the one or more first mixed signals in the second group of first

mixed signals to obtain the processed signals.

25 8. A medium conveying a program of instructions that is executable by a device
to perform a method for mixing audio signals from a plurality of audio sources, wherein
one or more of the audio sources have a first number of output channels and one or more
of the audio sources have a second number of output channels, wherein the second
number is greater than the first number, wherein the method comprises:

30 receiving source signals from each output channel of one or more of the

audio sources and mixing one or more respective channels of the source signals to
generate a plurality of first mixed signals arranged in a first group of one or more

first mixed signals and a second group of one or more first mixed signals;



m xed signals to generate a plurality of second upm xed signals; and m xi ng
one or nore respective channels of the second upm xed signals and at | east
sonme of twe 20ew28s09nore first mxed signals in the secordTgsessoodicsir st

m xed signals to obtain the processed signals. 8. A nmedium conveying a
program of instructions that is executgple by a device to performa nethod

for mixing audio signals froma plurality of audio sources, wherein one or
nore of the audi o sources have a.first punber.of out hanngl.s and one or
nmore of the audio %W@é%th%%‘@t@l@é@% Sﬁﬁﬁ@eﬁrswoﬂﬂggﬁfsggﬁ’é‘ﬁﬁség%a?s Wherein
the second nu ﬁéraﬂe%;ﬂﬁx%ﬁ fﬁr@%ﬁi@l@dgikgﬁa‘l&; Aagber, wherein the method

conprises: receiving source signals fromeach output channel of one or nore
of the audi o sour ceasixmghbneiox nmge mspedive thammelsad e fitst upwhredsignglsehdt he

source signals to generate a,plurality of. first mxed siqgnal.s arr ed in a
first group OPHSHE‘%GFC HOPEse gg?alf‘r?é%%‘egﬁﬁﬁhﬁﬁlg OBRg" glogee@lggamb‘? osﬁ%n%g%g one or
nore sf i rst m xggerforA8 alphirbly ofiobfut Kigndisr st m xed signals in the first
group of first mxed signals to generate a plurality of first upm xed
signals; and m xing one or nore respective channels of the first upm xed
signal s and one -Qr. _noy. r.oc I i r..nore
Firer mxed storieanRiiydkeraRaTs i RO BRPent e MebilE ey Rl prE
medi um ageOfifit MixddGiglai m 8 wherein the' processed signals are equal to the
first mxed signals. 10. The nedium according to claim38 wherein the nethod
conprises: upmxing the one or nore first mxed signals in the second group
of Hg'st m xedosigaanilf (NGBS RirksUiRklih thlhe8E SBpHAI Xed signal's;
and m xi ng one or nore respectiVe channels of the second upm xed signals
and at |east sone afpntikiagticom ormore ffrstmsikedrbigeals §i theatenidgredpeofSsond
group of first mxed si gnal s to o{)t alin %he R&ocessgd.signal :

mixed signals fo generate a plurality of second upmixed signals; an

mixing one or more respective channels of the second upmixed signals and

at least some of the one or more first mixed signals in the second group of first

15 mixed signals to obtain the processed signals.



