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TECHNI CAYOPBER80The present invention generally pertains to audio signal
processing and pertains nore particularly to techniques for decoding

mul ti channel signals. BACKGROUND ART The nusic industry has used
two-channel stereo for half a century. Typically, the nmain vocal signals
(or other centrally |ocated signals) are mxed equally into the left and
right channels to create a center "phantom image for |isteners situated
equi di:stant from the | ®fdihododnd AppatitucioaiMidticiiaanelspeakers. A wel |

recogni zed shortcom ng of t%@m&@in&&.ﬁi@ listening is the collapse of
the sound field as one noves away fromthe ideal central "sweet spot".
Central signals appear to cone fromthe | oudspeaker closest to the

| i st endnvensarher theger WallaceDrgsolent bet ween the | oudspeakers of the two
channel s. One knd&ennathyfaofes @oaildi ng or reducing this problemis to use a
third center channel; however, three-channel source material has not been
very common. . Anot her known way to reduce this problemis to apply a logic
matri x decoder to a tm-chaﬁ@%k@@@%eri ve one or nore additional

si gnalis i nclydi L : jic decoder, for
exanpl e, accrzltei%tﬂs?gs[e\%&?ﬁ%ﬁ{n %P%ﬁgfgeﬁ%ggﬂ eurd fﬁvg@ﬁ?éﬂp&%lﬁg?ﬁgent er (O, right
(R - angesains maone pirficulatly putechiiquslfor dddodinBrmultitlogne signatbecoder derives L,

C, It, left-surround (Ls) and, ri - (Rs) output signals froma
two- channel source and is ﬁ%ﬁ@i@%%th ei ther Dol by Surround
encoded nat &ftjedhyHé iHARHKERMsRER WS LIRIEE] 868 s HAE%: cehfurl STypRtdllyest abl i shed
that a key benefit of Pro Logic surround decoding is the °centér-channel-

out put thevaein vosabsigeals (ee otiten bertially laffateslenignald) asd mixad eiwallyastade | i steners

- left and right channels to create a center "phantom" image for listeners situated

equidistant from the left- and right-channel loudspeakers.

A well recognized shortcoming of two-channel stereo listening is the collapse
- of the sound field as one moves away from the ideal central "sweet spot". Central
 signals appear to come from the loudspeaker closest to the listener rather than from a
: .point between the loudspeakers of the two channels. One known way of avoiding or
. reducing this problem is to use a third center channel; however, three-channel source
: material has not been very common.

Another known way to reduce this problem is to apply a logic matrix decoder
1o a two-channel source to derive one or more additional signals including a center
; channel signal. A Dolby Pro Logic decoder, for example, accepts two input signals
- and derives left (L), center (C), 'right (R) and surround {S) output signals. The Pro
| Logic IT decoder derives L, C, R, left-surround (Ls) and right-surround (Rs) output
signals from a two-channel source and is intended to work with either Dolby
Surround encoded material or conventional sterec recordings.
| Tt is well established that a key benefit of Pro Logic surround decoding is the
. center-channel output that improves the stability of central signal images for fisteners
seated off the central axis of the loudspeaker system. This benefit is equally available
in the simpler 3-channel (L, C, R) mairix decoding system known as Dolby 3 Stereo.

| | Applications for all the above decoders include both home and car audio systems.
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simlar benefit may be obtained for ~@urround channel si gnal s by applying

| ogic matrix decoders in multichannel systens such as those systens
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sur r oundoabhaiivahls (JLS,I cBanneR&jsciet©sourtesigidl g il ehis a;ig%atxdﬂ, vhidh ®r ovi des a
bl ock di aﬁram plicatjon. Listeners seated off center are better

f thi
able to%@ ?f&§U§ﬁ@®ﬁ§e§%gmﬂrmomlefﬂ§é@ththeé@raﬁ dRssignsla ofigedr t he Ls and
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programs are becom ng m)re conmon expect € problem

with souwd. Figeuqbrmdésapﬁecmlhgrabeofmpbycmi Uetknuis tsbatbd dffcleagnel systens
because thg p(rggw de a discrete center channel. Unf ortunatelﬁs t he probl em
will notr leda sense Shpsdirectiena cues nisaded fq enme Tombietwenndhe Lsand bil ity in

how Vocﬁs&{aﬁﬂéll&%&kgisxed among the three front channels. In some cases,

vocal signals are as before, exclusively in the L/R channels, to 15
Create a phachtlntheemvent ofitagb. auldm Ot heliangeisadio pmgmfns&mghaiommge m xed into
only the center c yet o

t.her cases, voc | s are mxed into
al 170 1y GuoTF CORmRTRLAHe %emi%t&a?%%eep Bt ied Slfmes kb, ng
choi ces cggy, ﬁJJl@&twﬁﬁgl'dﬁﬁﬁtﬁli‘&%&gs Bleay usé ﬁ{y?}b\@& d&&iecrgecc%hté' gnals, in -
nost cases “the vocals are inten e per Cel ve emanati ng fromthe
cent er echanied Sobridsitelgethe posbleth oal m ke svditat begphae dhase cattemp dffdi ot her

central %nals i t.he L/ R channel s rather tha Erg enter channel , sound
CTola aniaReEncy Gl Rof ealaoTs At ok amens Methier Sotb ehaeiar od i b or
near a Qﬁ’@éxﬁ@lcaéels Séd%a: dighald £6 Aik&as 5brel ERIRRRIPInBET A cRidrefepi er, a mx

with vocal signals only inthe center
15 create a phantom center image. In other cases, vocal signals are mixed into only the

f center channel. In yet other cases, vocal signals are mixed into all three front channels
in varying proportions. While these mixing choices may affect the integration or
~ clarity of the vocal signals, in most cases the vocals are intended to be perceived as
emanating from the center of the soundstage. For those mixes that place vocal and
20  other central signals into the L/R channels rather than the center channel, sound field
collapse will still occur for listeners that are not situated in or near a central listening
location. _ '
For listeners seated off-center, a mix with vocal signals only in the center
loudspeaker will impart an aural image of the vocal signals closest to center of the
25  soundstage independent of listener location. As the center channel is used
'proportionally fess, the vocal image shifts towards the listener's location. This is
similar to the probleﬁl already described for two-channel sources; however, the
solution to the problem is complicated by the presence of the center—ehannel signal. A
5.1 channe! program with vocal signals in only the center channel can preserve a
30  central aural image despite listener location and does not need any firther
modification. A program that uses only the L and R channels has the same limitations
| as standard tWo-ehannel recordings, and programs that place vocal signals into the L,

C and R channels will produce central aural images having locational stability




| oudspeaker wil'l inpart an aural inmage of the vocal signals closest to
center of the 25 soundstage independent of |istener | ocktFebarPA30dche
center channel is used proportionally |ess, the vocal image shifts towards
the listener's location. This is simlar to the problem already descri bed
for two-channel sources; however, -Bhe solution to the problemis
conplicated by the presence of the center-channel signal. A 5.1 channel
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C entonadwhatsibatwetmbg erodled by tedeit®d enemes. Fhiatddecsub izdhal oefent@ixingeed any furt her

7 e ok e SR Wi LENGRABTY LU GO ROGFURRERAL pl ace
VOC plobRindBidlstenérd atthlb Goukit is a@n@dﬂﬂw&y for htbrerddh @AY 6& 68 Rfpically aur al
i mages havj ng | ocat i onal stability 14 February 2006 -3 sonemhere bet ween

t habo [yiensy i eantmly lopptaddelatiys tethe faudepgakershe end result is that current miXing
techni ques do not assurngeﬂgggh@n@gpqgﬁbﬂiﬁﬁglng results for all |istener

| ocations. This is sonmetinmes a pro i steners at hone, but it is
al nost E&Mﬁ@gﬁaWpﬁobbﬂmxmmsﬂkﬁgﬁ&mmms in cars because typically no

i st I t ed I to Kk DI SCLOSURE OF
IN@E&?ﬁ%ﬁm%$%§p%§§£eﬁ? |nveﬁv?%§& é%gg a¥ﬁ5¥§p§?%ﬁa ergnﬁi%ordlng to a
firﬁhumspﬂumunmmmhﬁﬂsnmhﬂﬁg@ﬂhahﬁwWﬁgﬂﬂqmﬂnﬂabdﬁdwaneﬁummﬁdd@ﬂnﬂgmlconprlses

corb iyl sl e cSritgtn i inane By Semted AL PP S (hat

CONydYEysa céﬂtalahmﬁaaﬁmél%dan Rufgnal ipfdakordRfnginbhts Eshpled Rithe SisBRIscdad h t hat
conveys_ a center-channel input signal; a signal processor havi ng i nputs
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first output of the s
processor, a second output s1g11.a(I:I path coupled to the second output of the signal processor and a third

output signal path coupled to the output of the signal combiner.
According to a second aspect of the invention, there is provided an audio decoder comprises a
plurality of input signal paths including a first input signal path that conveys a left-channel input signal,
a second input signal path that conveys a right-channel input signal and a third input signal path that
conveys a center-channel input signal; a signal processor having inputs coupled to the first, second and
. third input signal paths and having outputs that provide processed signals derived from a mix of the
left-channel and center-channel input signals and a mix of the right~channel and center-channel input
signals, wherein a first output provides a left-channel processed signal, a second output provides a
right-channel processed signal and a tb1rd output pr0v1des a center-channel processed signal; a
:' plurahty of output signal paths




processor, a second output signal path coupled to the second output of the
signal processor and a third output signal path coupl ed4tkebtizey 20060ut of
t he signal conbiner. According to a second aspect of the invention, there
is provided an audi o decoder conprises a plurality of input signal paths
including a first input signal path that conveys a |eft-channel input
signal, a second input signal path that conveys a right-channel i nput
signal and a third input signal path that conveys a center-channel input
signal; a signal processor having ipguts coupled to the first, second and
third i nput signal paths and having outputs that provide processed signals
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si gnBlrraliiyef wapsienal Paths Rsieng pecessiag makix dawng inpeis esugled i o lsas seaaftlly aspect of

the jy %@h&l?ﬁths 2G5 Gng §plI io@&ﬂptﬁé‘thé’t%r@spgl%%qg{he' s of AP BEd$ES:

plurality of 1nput signal paths;” a signal "processing matri X~ having inputs
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and QgﬂgﬁvgpﬁgﬁmﬁWm%ﬁﬁﬁﬁPﬂ§P g of hersignalcguPiPetd to at | east some of the

out put s Qording to a fifth aspect of the invention, there is provided an audio decoding method that

comprises: receiving a plurality of input signals; applying a matrix to at least some of the input signals to
derive a plurality of processed signals; combining a processed signal with an input signal to obtain a
combined signal; and providing a plurality of output signals representing the combined signal and at least
some of the processed signals. |
BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a block diagram of a multichannel andio decoder with Surround EX decoding.

Fig. 2 is a block diagram of a multichannel audio decoder that redistributes center channel
signals.

Fig. 3 is a block diagram of a multichannel audio decoder with a hybrid discrete/matrix 3-channel
Processor.

Fig. 4 is a block diagram of an audio decoder for a matrix-enhanced five-channel system.




the signal processing matrix and to the output of the signal conbiner.
According to a fifth aspect of the invention, there is priomdbaesyaooeaudi o
decodi ng method that conprises: receiving a plurality of input signals;
applying a matrix to at |east sone of the input signals to derive a
plurality of processed signals; conbining a processed signal with an input
signal to obtain a conbined signal; _gpnd providing a plurality of output
signals representing the conbined signal and at |east sonme of the
processed signals. BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a block diagram

of a multichannel gug) odi ng Fig. 2is a

bl ock di agram of a nuE%Jqﬁgg%gﬁug%%?gﬁgecodggwﬁﬁTﬂﬁeedlstrlbutes center
channel Msiegiagicslar trérgion 8 nizgle af 'vbeat hgldﬂsﬁgnca'mloodi iregaalli thishidoloslre bataise decoder
wth a brld discrete/matrix 3: n 0Cesso . 4. is a block
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present invention may be applied to any nal and is not linited
to - vocaPresinglegicntatiRatl @ seatredativen piovide & stvhde adntrsh agnhimgan dlivstrged inlEeg. shoul d

or o5 o i Rfchich el chitad R kR Bsc B ot UPRRL BBl BFIRC of a

: sysa evrdhivate] sigual. Phowicalsigaalspralekietingemthe &1 channelpdre mimgﬁtd twth ]], de}st r at ed in Fig.

lL.n t e tio t he C channel, gnal is djs buted nixed
e L e L S S
Si gDahd pre-existing in the C channel are nlxed into both L and R channel s

at the sane level. The resulting two-channel signal is then processed to
derive three channels (L, C and 14 February 2006 WO 03/ 028407 -5




R) with a dom nant portion of the vocal signals in the C channel, which
provides a consistent central aural inmnage using three frddfidbnlaoyd@iteakers.
Anot her warpd/easmnt ati on of a systemthat can provide a stable central inmage
s illustrated in Fig. 3. Unlike the first inplenentation, this second
“inplenmentation does 5 not mx the3G channel signal into the L and R
channel signals. Instead, it extracts the vocal signals that are in the L
~and R g)afiRg!dosiisiepsridndf atiodahgralé inahié edhinud) whish@navided:o the C
channel” signal. As a result, the stability of the vocal inmage presented by
the siepmaistept ecnirrl araligappusing three Haphlondipgaksst adversely affected and
| eakage or ,c¢ . C ' ] ks 1S
avoi ded. Thﬁg&ggljnlgl:} gﬁnlq{/nt%tgﬁp&oav%%g? %aﬁa% ne‘flﬂg?lgta%p%hsr%gﬁ%ggund I mage
and befiatratbdinemigl 3. Tadidkeahd Hrst ahplementation s sproad inpténipntdtios doeand R
channel signals. |If a nulti-channel programhas po ignificapt signal
presentot inHXtt%a ehanpghsignal I’E'tﬁitge g‘é’é‘é ﬂﬁchaﬂﬂﬁaé%‘ﬁfsa I}Sbeﬁapﬁ Sﬁr@% resul t
that |5ocePagil dhl dte WlleIORRI REPMIR SRHAY bALEIdRYNS BrddkécsiodaNPl eMment ati on
shown - 1 n Frg. 2. 15 Principles of thé present invention nay al so be
appl i esigtabs i the € chhsuwheigsal. Bora res)t it sabildy of erwpdahinmgs, prasenteds. channel

decoder derjives a C channel signal,.as , djscuss Qve 4l nnection wth
Fig. Bbya‘rdll’_ﬁ S8 rg&EIshag "hﬁ'ﬁaq? P ekxapp%ﬁyarsgﬁgﬁﬂegﬁala agﬁgl%agﬁaégp hat are added
to the.piligh BPfhe!@ciﬁBﬂeﬁ%rﬁhﬁﬂ@%{h@ LEHIRLIS is Shdidedt BERPegaallgan be used to
enhance lphe spatial effect of a program w thout causing. any, |eakage of the

200 or i priowialles 8 glenwriadd oivas sieblesiogndimageing betier tnterl senamahitnedf t8¢ gnal's. The
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Pr esengionifibye @%g'nﬁlrbre%‘ﬁf irfeha tpéiRnnanthidnfRbentinipémaitatidn ploeiditeaoder conponent
shown in the I gures may introduce a phase shift or tinme delay in the

si gnal ssulhthat istesgentieliss hesame gs Hmpt prasided Dydhe Tigst ypplegenidion $8P¥hRent at i on

i ncl ude .de%ay el ements or other processing conponents in direct signal
pat hs LRI phase shifts and tinme delays for all channels are identical
on5subst ant Pahdiples ofthtipeaknt iReéretioni may 4lsp be gpplidd tdé otheerlzampels, F@onponent s

‘t hat provide an,_appropri ate_phase, shift or, ti el ay nmay, be inserted into
~ the sigwaple,gashevy prlighd a-C @nﬁhaecﬂgeréﬁé}ﬁ?ﬁe"rng %ﬁnrﬁﬁ@“ﬁl{aspri or to or
"upstr &@mssécf ot h{aconnection with Fig. 3 and also derives a pair of surround channel

' signals that are added to the original Ls and Rs channel signals. This technique can be

used to enhance the spatial effect of a program without causing any leakage of the

20 original surround channel signals into the front channel signals.
The several figures and associated text omit various aspects that may be |
" important in a practical implementation but are not needed to describe the present
 jnvention. For example, an implementation of the decoder component shown in the
figures may introduce a phase shift or time delay in the signals that it processes. In
- 25 such cases, a preferred implementation includes delay elements or other processing
- components in direct signal paths so that phase shifts and time delays for all channels
: are identical or substantially identical. Referring to Fig. 4, for example, components
 that provide an appropriate phase shift or time delay may be inserted into the signal
- paths for the C, Ls and Rs channels at a point prior to or "upstream” from the

30 ' summing components.



30 ‘'sunti ng conponents. 14 February 2006 -6 CLAIMS 1. An audi o decoder that
conprises: a plurality of  input signal paths including aifFebstary2pd si gnal
~path that 5 conveys a |eft-channel input signal, a second input signal
path that conveys a right-channel inpgf signal and a third input signal
path that conveys a center- channel input signal; a-signal-processor having
i nputs coupled to the first and secepdrifput signal paths and having a
plurality of outputs that provides processed signals 10 derived fromthe

| eft-channel and right-channel input signals, wherein a first output

provi des a | ef tl- treanlid dgpoderthatedniirigesal , a second out put provi des a

ri ght - channel processspid Si gqr}al and aitaqisr_d out put_ pr.ovi des a center-channel
processed signal ; a?&YaRDY ot seant sigralipaths declndipg a Sirgt dapnt signalpatintdat hi r d

I nput ssi gnal p ] 1 i1 ke f: : h’g&% , and
havi ngssan out p%%ﬁ{e%%tél%?g\ﬁng@sﬁl&gss %gﬁ%ggrmeﬁsdgﬁltgﬁn a g%%@l}ﬁg lon of the
cent er - channel rightpchanselgngait signdl arden third inpat sighalpath thpr meeswadcentegnal ; and a

plurality of o ut..signal paths including a first output signal path

coupl ed to thegl%’ql}'PgltlnB%t%’taﬂof the signal processor, a second output signal

- path 20 coupl ed t 0a3kp8alR668358brHAtRE in édq,?leaitgméﬁlgmﬁesgag{dt ~a third
out put signal path c%ﬁpl ed to the glj?lg%st of the signal conbi nle . 2. The .

defoder OIof .gl aFiBtl;!S!mﬂléﬁed haﬁpgagilgdﬁwoﬁfﬁp?SMpk@dwmrmTﬂd&Eﬁa%s a f | ogi ct
mat r. i ecoder . . ugll eco A C '] Ses;, a ural.l ty O I Npu
S andD pat hs | feradtng theteefartigf i ettneponsh ot feils, ok St
| eft-channel i g@pét proeidad a leR-cHRAAAS Prddefiell siEhalNakeddonll buiphdprovRIRY8YS a

right-channel processed signal and a third output provides a center-channel

processed signal;

a signal combiner having inputs coupled to the third input signal path

15 and the third output of the signal processor, and having an output that provides

a signal representing a combination of the center-channel input signal and the
center-channel processed signal; and

a plurality of output signal paths including a first output signal path
coupled to the first output of the signal processor, a second output signal path

20 coupled to the second output of the signal processor and a third output signal

path coupled to the output of the signal combiner.

2. The decoder of claim 1 wherein the signal processor is implemented by a
logic matrix decoder. '
25
3. An audio decoder that comprises:
a plurality of input signal paths including a first input signal path that
conveys a left-channel input signal, a second input signal path that conveys a
right-channel input signal and a third input signal path that conveys a center-
30 channel input signal; |
. a signal processor having inputs coupled to the first, second and third
ihput signal paths and having outputs that provide processed signals derived

from a mix of the left-channel and center-channel input signals and a mix of




ri ght-channel . i nput signal and a third input signal path that conveys a
center- 30 channel input signal; a signal processor havihgFébmpny 20@dupl ed
'to the first, second and third input signal paths and having outputs that
provi de processed signals derived frogma mx of the |eft-channel and '
center-channel input signals and a mx of -7 5 the right-channel and
center- channe! gdigith RhERPAR] cotitRlchdhefinbll §bnad! Whtéein PR bt 2

| eft -channel processed signal, a second oOutptt Provi é%s a right- channel
processed si gnatovided adefi-chammhebpropessedosignal desecandantpepratidesreglightpr ocessed
signal; a plurality, of output signal .paths incl.uding a fjrst. output signal
path coupl ed ?’hﬂ{"ﬁ]eprf’f’?% Ber G’?‘P% tlél}t@ﬁ%w&l?r”d'%ﬁ@gﬁﬂlﬁmﬁl second out put -
signal path coupb&ddkignilhe second output of the signal processor and a

third output signal path coupled to the third output of the signal
processor. 10 4. The pliwalitpef outputiignalpathsinsluling a fiest outgntignal pBssor i s

i mpl enented by a .fir I gnal ¢ | ner .that provides, the. m x of & he

eft Sohannel ~aroiritdedbe BrlRRopt SRS fEhal phRer bR Ea b g et "

| ef t - channel aggugi@iodhe SdtandShtpittTihe Sipeh) phdcessdr BREPthikd cutrid elgnglonbi ner

that provides the mx of the right-channel and center-channel i nput S

signals by conpathicaupledto the grird eirtputeéthesignat pracessothannel i nput signal s,
and a logic 15 matri x decoder having inputs coupled to outputs of the first
. and second signal conbiners. 5. The .decoder of any one of clainms 1 through

4 whagei n:  t he4piTHe dédodyr 6ff claimBrivhéreitae sigaillifodetsr iviamlemémed bnai nput
signal path 20 that _ conveys a surround-channel input signal; the plurality

of si gnal fipt signalcombiner that provides theanixpfitheleftrchanrgl and eeper-channgli des a

surround- %ﬁﬁﬁﬁﬁ ' | ; - anal iner -
havi ng i np tagggl%aaﬁ}g 0 Zjlg@gucr aﬁne?%%%?éﬁg%g&nla pa u§alhc e ¥ Otﬁf:t h
out put of sipha ceingingt that prekies the mikof the right-channel and center-channel input

signals by combining the right-channel and center-channel input signals, and a logic

15  matrix decoder having inputs doupled to outputs of the first and second signal

" combiners.

5. The decoder of any one of claims 1 through 4 wherein:
the plurality of input signal paths includes a fourth input signal path
20 that conveys a surround-channel input signal;

the plurality of signal processor outputs includes a fourth output that

provides a surround-channel processed signal;
a surround-channel signal combiner having inputs coupled to the
fourth input signal path and the fourth output of the signal processor, and
25 having an output that provides_ a signal representing a combination of the
| surround-channel input signal and the surround-channel processed signal; and
the plurality of output signal paths includes a fourth output signal path

coupled to the output of the surround-channel signal combiner.

- 30 : 6. An audio decoding method that comprises:

receivingr a left-channel input signal, a right-channel input signal and a

- center-channel input signal;



25+havi ng_an output that provides a signal representing a.conbination of

t he surround-channel input signal and the surround- channi Fgbnoare 26665
signal; and the plurality of output signal paths includes a fourth output
signal path coupled to the output of-ghe surround-channel signal conbiner.
30 6. An audi o decodi ng nethod that conprises: receiving a | eft-channel

I nput signal, a rights& ' | ' - [ = I nput
signal; 14 Februaryg%%gg-%@ﬁ{d%l?%l%%%dt e ef%h?%%? gﬁ‘%ﬂ?%he

ri ght - channel iphpality of proetsedsigpdls that includes a teflodmesd Pprodegsedisignrhat i ncl udes
a | eft-channel processed signal rj ght - channel processed.signal and a
cent er - channel %“6%@99@(!’1'%‘?687?13?@?‘5% aﬂ?q’i‘&’r't gnne H‘%@?s-sﬁ(iﬁﬁ’laéi i nput si gnal
and the cent er - changghbintgthe 6&it&cchathd Hput sianst A0 e Sinftg-chadtlelir al i ty of
out put signals representing the | eft-channel = processed signal, the

‘right Schannel prasesssdsignali gwhl , and the conbined center- channel input
signal and center-channgl propcessed signal. .10 7. The decadin t hod of
claim6 wherein thep}'oé’?cﬁ'g%ﬁgﬁ'ﬁagﬁyBfg%lgggsé%m%%rﬁﬂ%ﬁn Fi elﬁ-ﬁbcﬁgﬁﬁ’gf processed
signal and Cenbﬁfceﬁh@ﬁ?ﬁél, BE oipht sleanel B@e!sseﬂrs@%ﬁl%fah&ﬂfé dosmbiideliehg a | ogic
matrix decoder to the left-channel and the right-channel input signals. 8
The decodi ng nehapsgl isputsignahargl espter-channel prosessedeignal. 15 receiving a
surround- channel input signal; deriving fromthe | eft-channel and the

. right-channel input signals a surround-channel processed signal; conbining
t he 99r r ound- chaThe dedodfigiméethghef claint6 whereinithe defb-channelprotessqal sigadis ed

signal ; and 2Q providing_an output signal representing the copbined
sur r ound- TEk-¢haanel prgsgesed signal and centerrFhasnslpresessadet g@é@ggai%rgnm. 9. An

audi 0 decQﬁﬁ{dﬂé Q%gug QITRSY @&8der to the left-channel and the right-channel input signals.

8. The decoding method of claim 6 or 7 that comprises:
15 receiving a surround-channel input signal,;
. - deriving from the left-channel and the right-channel input signals a
|  surround-channel processed signal;
combining the surround-channel input signal and the surround-channel
processed signal; and |
20 - providing an output signal representing the combined surround-

" channel input signal and surround-channel processed signal.

9. An audio decoder that comprises:
a plurality of input signal paths;

25 a signal processing matrix having inputs coupl_ed to at least some of the
input signal paths and having a plurality of outputs that are responsive to the
inputs of the signal processing matrix; '

a signal combiner having an input coupled to an input signal path,
having an input coupled to an output of the'signal processing matrix, and

30 , having an output that is responsive to the inputs of the signal combiner; and

o a plurality of output -sig11a1 paths coupled to at léast some of the outputs
of the signal processing matrix and to the outpﬁt of the signal combiner.




a uluréILty'of‘tnput signal paths; 25 a signal processi-ng matrix having

i nputs coupled to at |east some of the input signal patHWsFehntirn2@itng a
plurality of outputs that are responsive to the inputs of the signal
processing matrix; a signal conbiner +ving an input coupled to an input
signal path, having an input coupled to an output of the signal processing
matri x, and 300hduim@h&ﬁkmu&hgumdmﬂdmmﬂcbnqgsagnsive to the inputs of the

si gnal comnbi ner, and a % out ut .signal paths coupled to at |east
sone of the outputs %é¥ﬂﬁﬁp %g matri x and to the output of
the signal combiner 4 g]eﬂhkﬂl?irﬂogpl@%ts&négfﬂé oAl Sifatlfogdivag et hod ¢ hat
conpri ses: rece|V|ng a plurality of 1 nput sign applying a matrix to at
| east some of phualityefiprosespad bignals; deri ve a plurality of processed

si gnal combi ning a brocessed si an i nput to obtain a
combi fed si gnal ; W‘%ﬁm%tﬁfé‘c%ts%rﬂﬁ%\f”@@' ‘&W@fé’%& representing

t he conbi ned @bﬁ@ﬁkﬂ sipdlalabnd east some of the processed S|gnals 10 11. The

decodi ng nmet hod of cl a| m 10 wherein the processed signals are derived by
appl yi ng a | ogi ¢ naprqvxdla@@@h@ﬂltyofautpufe%malmmsmﬁmgme ¢Qﬂ]tb.me(15| gnal s.

| s1gnal and at least some of T the processed signals.

10 11. The decoding method of claim 10 wherein the processed signals are
derived by applying a logic matrix decoder to at least some of the input signals.






