A PROCESSI NG METHOD AND PROCESSI NG APPARATUS FOR STEREO AUDI O OQUTPUT
ENHANCEMENT Field OF Invention The present disclosure generally relates to
signal processing of audio signals. Mre particularly, various enbodi nents
of the disclosure relate to a processing apparatus and a processi ng net hod
suitable for stereo audi o output enhancenent. Background Recorded audi o
signals can generally be based on a mx of a plurality of individual audio
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pl ayed by an orchestra and an individual sound source can be a nusi cal
i nstrunent such as a violin withi ENHANCEMENRest ra. Recorded audio signal s
are generally played back and experienced by listeners via an audi o system
as played back audi o signals. The audi o system can include a speaker system
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back audio signals from the speaker system, the mix of the plurality of individual audio sources of

audio signals, as recorded.

Thus for the purposes of listener experience, faithful reproduction of audio signals as recorded is
desirable. More particularly, for the purposes of listener experience, played back audio signals via
the speaker system should desirably be a faithful reproduction of the recorded audio signals.
However, depending on speaker characteristics, such as speaker dispersion, of the speaker system,
the area within which a listener is fully capable of experiencing the aforementioned faithful

reproduction can be limited. The above mentioned area is generally referred to as “sweet spot”.

Appreciably, it is desirable for the speaker system to have a large “sweet spot” so that the area
within which a listener is fully capable of experiencing the aforementioned faithful reproduction
need not be unduly limited. Thus a large “sweet spot” would be desirable for the purposes of

enhancing listener experience.



Unfortunately conventional techniques fail to facilitate |listener

experi ence enhancenent in a suitably efficient manner as conpl ex speaker
systens may be required for the purposes of suitably surrounding a |istener
wi th speakers so as to enlarge the "sweet spot"”. Mreover, conventional
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si gnal surftwnhdpigadiseservgthappaeatst as wamlargechel theveatspbtiput portion, an
internedi ate portion and an output portion. The internediate portion can be
coupled to the input portion and the output portion can be coupled to the
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t he setusaffriendbuit teagmgnéilplementatiomnner such that the first input signal is
mxed with at |least a portion of the conpensated signal to produce a first
m xed signal and the second input signal is mxed with at |east a portion
of the iceIRSERA QdirstidfBdrolife PESGIIIC0RadEREONeddt ¥eofSthg ferbgoingAstdblemonal | y,
the intermediate portion can include a first mxer, a second mxer, a third
m xer &ABVEALAISERGHEST . The first nixer can be coupled to the input
portion in a manner so as to receive the first input signal. Mreover, the
first mxer can be configured for producing the first m xed signal. The
second Seimaeary eftthe bwewtinmpl ed to the i nput portion in a manner so as to
recei ve the second input signal. Mreover, the second m xer can be

configyred for praducing the second.m xed signal. The third m xer, can be
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the first and second processed input signals in a manner such that the
first ppRytaEgRBsranislyde afigghiput signahapd @ segops inPHES®akond processed i nput
signal so as to produce a third m xed signal. '

The processing apparatus can include an input portion, an intermediate portion and an output
portion. The intermediate portion can be coupled to the input portion and the cutput portion can

be coupled to the intermediate portion.

The input portion can be configured for receiving and processing the set of input signals in a manner

so as to produce processed input signals.

The intermediate portion can be configured for processing the processed input signals in a manner
so as to produce a compensated signal. The intermediate portion can be further configured for
processing the set of input signals in a manner such that the first input signal is mixed with at least a
portion of the compensated signal to produce a first mixed signal and the second input signal is

mixed with at least a portion of the compensated signal to produce a second mixed signal.
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The conpensator can be coupled to at | east one of the first mxer, the
second m xer and the third m xer. Moreover, the conpensator can be
configured for receiving and processing the third m xed signal in a manner
so as to produce the conpensated signal. The conpensator can be further
configured to conmmuni cate at | east a portion of the conpensated signal to
each of the first and second m xers. The output portion can be configured
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a set of output signals. The set of output signals can include a first

out put “8MPHEPAnd a second out put signal. Additionally, the output portion
can be configured to process the first and second m xed signals in a manner
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pr oces Jéelfist mirar cands sewtgde|the inpgrrogioarn a raenes §e pute rpesiveitemfirsdinpy signal.
config first j

second Foirrish B8 BEEAGeL AR el oitheyafto P RO A el 38k 15 REoM b

r espectcawv bé youpled tatheonma peiomirt Hmanree sasdo aspiee theakednddnmbt sighabsMpeoeer,

processj ng nmefhod is provided.. The processing, net hod i hcl ude recei ving
B et 9he s mareind B Rt RAIHE Pocspubareaoee- T STERET n o
manner cg@oléptolthe Rp@ABeeONLK Q%E%Qo hff‘ﬂaliéceﬁﬂe@ﬁ@ﬂ)rﬁqesﬁrdqw Kigeh s méov@f, the
intermedi ate signals and processing the set of internediate signals. The

set of third Bixaesan e eordfigyind Foy PraeassIngEnaiiret aad speopd Progessst P Bisiebls | adeitpehsat ed
stgnal,gg, fbf & fmt;&‘?&e&e&lﬂ@'ug gg]\%h% iRGLREn WGl H0@5sedMifh bighdIdb byto t e

set of I nternediate signal e processed In a nanner so as to produce a
set of poedupeid thiidgmzddsigndine set of out put signals can include a first out put
signal and a second output signal. The processed input signals can be
processed in a manner so as to produce the conpensated signal. The set of
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signal Tréspectively. The first and second out put signals can be based on
the second filter processed signal and the first filter processed signal
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to produce a set of output signals. The set of output signals can inctude a first output signal and a

second output signal.

Additionally, the output portion can be configured to process the first and second mixed signals in a
manner so as to produce a first filter processed signal and a second filter processed signal

respectively.

Moreover, the output portion can be configured to produce the first and second output signals

based on the second filter processed signal and the first filter processed signal respectively.

In accordance with a second aspect of the disclosure a processing methed is provided. The
processing method can include receiving a set of input signals, processing the received set of input
signals in a manner so as to produce processed input signals, producing a set of intermediate signals

and processing the set of intermediate signals.



Enbodi nents of the disclosure are described hereinafter with reference to
the following drawings, in which: Fig. la shows a system which includes an
i nput nodul e, an output nodul e and a processing apparatus havi ng an i nput
portion, an internediate potion and an output portion, according to an
enbodi nent of the disclosure; Fig. Ib shows the input portion and the
internmediate portion of Fig. la in further detail, according to an
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Fig. le shows the a first exenplary configuration of the output nmodule of
Fi g. | aigniiaptha pesondiputpitisigndlor operation with the first exenplary '
i npl enentation of the output portion according to Fig. Ic; Fig. if shows a
second exenpl ary configuration of the output nodule of Fig. la which is
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out put portion according to Fig. id; Fig. 2a shows a first graph in which a

center profile is illustrated; Fig, 2b shows a second graph in which a left
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least a portion of the compensated signal to produce a first mixed signal. Furthermore the set o
input signals can be processed in a manner such that the second input signal is mixed with at least a

portion of the compensated signal to produce a second mixed signal.

The first and second mixed signals can be processed in a manner so as to produce a first filter
processed signal and a second filter processed signal respectively. The first and second output
signals can be based on the second filter processed signal and the first filter processed signal

respectively.

Brief Description of the Drawings
Embodiments of the disclosure are described hereinafter with reference to the following drawings,

in which:

Fig. 1a shows a system which includes an input module, an output module and a processing
apparatus having an input portion, an intermediate potion and an output portion, according to an

embodiment of the disclosure;

Fig. 1b shows the input portion and the intermediate portion of Fig. 1a in further detail, according to

an embodiment of the disclosure;

Fig. 1c shows a first exemplary implementation of the output portion of Fig. 1la, according to an

embodiment of the disclosure;

Fig. 1d shows a second exemplary implementation of the output portion of Fig. 1a, according to an

embodiment of the disclosure;



Fig. 4 shows an exenplary orientation of a speaker array which can be
included in the output nodule of Fig. la; and Fig. 5 shows, wth reference
to the exenplary orientation of the speaker array of Fig. 4, a first
phant om i nage and a second phantom i mage which can be perceived by a

| istener. Detailed Description Representative enbodi nents of the

di scl osure, for addressing one or nore of the foregoing problens associated
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and an out put nodule 100b, is shown in Fig. la. The input nodul e 100a can
be coupled to the processing apparatus no which can be coupled to the
out put Fieolfilshewd @ edsondr h@niphpmonﬁmdeﬂicm OICD!mEaOLGamt rwumwiggm which i sdtattefoi cat e
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our ce SRRERT MR GRR Ly A R e SRR pauBh s B e B s "o,
for exanpl e, |nclude a flrst |nput si gnal and a second input signal. The
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processing apparatus 110. The processing apparatus 110 can be configured to
process the set of input signals in a manner, which will be described in
f ur t herFigdh giolvs b secend gippthinvefidradeit profits apil g rightprofi lFprg illustratedo as to produce
a set of output signals. The set of output signals can be communi cated from
the processing apparatus 110 to the output nodul e 100b.

Fig. 3 is a flow diagram illustrating a processing method in association with the system of Fig. 1a;

Fig. 4 shows an exemplary orientation of a speaker array which can be included in the output

module of Fig. 1a; and

Fig. 5 shows, with reference to the exemplary orientation of the speaker array of Fig. 4, a first

phantom image and a second phantom image which can be perceived by a listener.

Detailed Description
Representative embodiments of the disclosure, for addressing one or more of the foregoing
problems associated with conventional technigues, are described hereinafter with reference to Fig.

1 to Fig. 5.

A system 100, in accordance with an embodiment of the disclosure, which includes an input module
1003, a processing apparatus 110 and an cutput module 100b, is shown in Fig. 1a. The input module
100z can be coupled to the processing apparatus 110 which can be coupled to the output module

100b.

The input module 100a can be configured to communicate a set of input signals. The input module
100a can, for example, be an audio source which provides a set of input signals. The set of input
signals can, for example, include a first input signal and a second input signal. The output module

100b can, for example, be a speaker system which includes a speaker array.



The processing apparatus 110 includes an input portion 114, an internedi ate
portion 116 and an output portion 118. The input portion 114 can be
configured to receive the set of input signals fromthe input nodul e 100a.
The input portion 114 can be coupled to the internediate portion 116. The
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processing in a manner, which will be discussed in further detail wth
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The second input port 112b can be further coupled to the second detector
114b and the second conbi ner 114d. Specifically, the second detector 114b
and the second conbi ner 114d can be coupled to the second input port 112b
in a manner such that the second input signal can be received by the second
detector 114b apd the ond conbi ne 14d. .The secon 14b. can
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can be communicated fromthe second detector 114b to the first conbi ner
114c. Moreover, as will be discussed later in further detail, the second
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for further processing as will be discussed in further detail hereinafter.

Additionally, earlier nentioned, the first and second input 8
The second input port 112b can be further coupled to the second detector 114b and the second

combiner 114d. Specifically, the second detector 114b and the second combiner 114d can be
coupled to the second input port 112b in a manner such that the second input signal can be received
by the second detector 114b and the second combiner 114d. The second detector 114b can also be
coupied to the second combiner 114d. The second detector 114b can be further coupled to the first
combiner 114c. The second detector 114b can be configured to receive and process the second
input signal in a manner so as to produce a second preliminary signal. The second preliminary signal

can be communicated from the second detector 114b to the first combiner 114c. Moreover, as will
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ports 112a/112b can be coupled to the internediate portion 116 such that
the first and second input signals can be conmunicated to the internedi ate
portion 116 for further processing. The internediate portion 116 includes a
set of m xers which can be confi gur ed to produce a correspondi ng set of

m xed c i ncl ude iIst nedi at e
i xer Praielsed (ferth AMRec bl MG ethndlod S fnch BIRR B WL Brihit ShnlsrEHE S er
116¢c. Thtermddiatd porG@cO18dn aRAnhdtisich thixttRs KRB Ehputighsiicsn Bl dkfdateikbenecan be
configured to produce a first mxed signal, a second m xed signal and a
third mtﬁ@ﬁdﬁtﬁm‘oﬂ%’ssﬁ%fcft’ftb%’l%/"ceﬁsﬁ‘gt his regard, the set of nixed signals
can include the first, second and third m xed signals. Additionally, the

i nternedi ate portion 116 can further include a conpensator 116d. The
conpendatier mmmmed,ahhe brput gaiftiog Ui édan be pmnftﬁur@é ta pwnfg;ems@toédmgt gigrals, inBhe
first ing [ c t 112a
The seBc] Roe et Bochseelnbatiehdsr P & b F ebrplsdrodsBBHY FEIh por
112b. Tporiohhizadcdnninelud@di fise pracksed Idfie sl bel aodepdrd plodeskdre ifput Signalnd
second conbiners 114c/114d. The third internediate m xer 116c_can he

f ur t hePrBHBS t*ﬂ‘*-‘o'”?‘l‘fe“'&%‘ﬁﬁéﬁ'%%‘f‘%‘ft PPitEY. 1141e pERS‘Hb*‘ePfQ&%%"Td IR Fienalh Whlbe

furt herge U B9urtier iAGi hdrembftand second internedi ate m xers 116a/116b.
Moreover, the first internmediate m xer 116a, the second internedi ate m xer
116b and the conpensator 116d can be coupled to the output portion 118 as

wiill b %a{“ XHe ?Psgahcﬁ%e%gnc{ E'etrec'tfslls q@ﬁa/?ﬂbaéabsfot QxatnmléS bk g%%rﬂh a# hﬁu?re rﬁ“}’(lé) 4

af orenent1 oned set ernedi ate’sS1 gna can i'nélu TS

si gnal detelntarseRherﬂ]‘stmndesbcemgnaﬂectarxdlmllllelashn de papitiloof détetrhnemgcthpé«hﬁﬁat ed
si gnal tion there irst and. sec ut signals can
e pecPafEE oo RS ED e e NS EParferiBE GhdDs AR gopflcskral
112a/ 11dPettRelyhe This Ble ARE HACQ6hd RFSIHIRE BlcRaliicsR e InbRalivel6P the RMS

- respectively. Additionally, the first and second processed input signals

can r espEasterasc ofpibe fBsnAvic B and dhe tIMS Fharagteristiel of dbo secosd bRy evignal
114c/1;é%egge|he third intermedi ate m xer 116c. Based on the first and
second processed input signals, the third internediate m xer 116c can be
configured to produce the third m xed signal. Specifically, the third

LTS ik PSR DS LSS i REE Y PP PR R 1

and secoOn I nput” si SO as

m xed $b®fﬂa|prelﬁvfb|ﬁ£y s.geﬂuﬁ acmdrinyr sd fethe omBline nthe ffifge thipat @ndrbecend piBimiraan be
configured to process the first and second processed input signals in a
manner S8B&!Ss Tb% first combiper Li4gcan-dfor sreAiaibe ForigUussdiupratss ﬁ‘i%rrst Ppeandn,

for exapRhe prdiehitPNiib W iBG hhnRF QB SRatiHReh figdahtar@BShbined via multiplication. In

this regard, the first combiner 114c can, for example, be a multiplier. Thus the first processed input

signal can correspond to the product of the first input and second preliminary signals.

The second combiner 114d can be configured to receive and process the second input signal and the
first preliminary signal in a manner so as the combine the second input and first preliminary signals.
The second combiner 114d can, for example, be configured to process the second input and first
preliminary signals in a manner such that both signals are combined via multiplication. In this regard,
the second combiner 114d can, for example, be a muitiplier. Thus the second processed input signal

can correspond to the product of the second input and first preliminary signals.

The first and second processed input signals can respectively be communicated from the first and
second combiners 114c/114d to the intermediate portion 116 for further processing as will be

discussed in further detail hereinafter. Additionally, earlier mentioned, the first and second input
8



second processed input signals such that the first processed input signal
is in-phase with respect to 9 the second processed i nput signal. Thus, the
first and second processed i nput signals can be processed by the third

i nternedi ate m xer 116c via in-phase processing. In this regard, the third
i ntermedia Ga or . exa | e, .be m xed
Si gnal 8af’1£ﬁia@ﬁ§ & IC8Up crlfrCJ Berrcﬁ'e?gtetpﬁglogl}g’rgr% gglﬁattl}e-l}[? #%né ?er%cs)é&]'zhé]%
second sghficenpadommpbitated @aeé &terfﬁhﬂ‘latehioﬂdmmlﬂ&ﬂftﬁtr@ﬁﬁﬂocé};@mg.be comuni cat ed
fromthe third internediate m xer 116¢c to the conpensator 116d for further
processing. Specifically, the conpensator 116d can be configured to receive
and pr Qﬁ@?ﬁemlatt@'pBI‘ilom PEAnGh@0A set Tbi GnitBE NRHichS@nase EhiiRired 46 Sréduce a
conpensated signal . The conpensator 116d can, for exanple, be a conpressor
associ gomespanding set @bméssgn@lﬁ Aashawrpftheset of mixerhias ingdepgralfirst germedipiensat or
116d c 0 £S5 th | t o] t he
third AREd e gnstron i dulte Bhelnii e £pfLRRATERE Mler BeECTRE #RE

conpr es&doad and tﬁlﬂdenﬁehhédihtm&ds Blegmbbllms@d bertohﬂiwra‘dluoadrodun@atf‘rstmgml and
at least a portion of th nsat ed si t he flrst rmedi at.e m xer
1168 caBM et BitFdeien aTPrgHUEé“‘f?ﬁ’es'%ﬁa Stbekiea 8 i igper stﬁsé?tqueaﬁdy, t he
first ispht fRAhAR A KRE sddbfa af@thiRenicidrdld! dditiohaliEGRé MerdadiaRIRaRms t he
first input signal and at |east a portion of the conmpensated signal in a
manner 18 capsfugt erpnque@ecomenqamréﬂﬁﬁR@GO@p@ﬁauor 1\grcan bp evr1fighied e produgee
first |Q£ gkgg oJ[i Xer 116a can be configured to process the first input
si gnal a portion of the conpensated signal in a manner so as
to mx both S|gnals The first |nterned|ate m xer 116a can, for exanple, be

Comendht derarBrRrRs e deec i 18 FabButnean it 83 el TR '

r espectintbnddi@e Aixel @864 can ROCUpRA tOTthd fiowPMPENSER E1bbSi Waahird THietmediatee
first input signal and at |east a portion of the coggfnsated signal can be

pr oces Siterih}6¢ FAn ke qoypled ko Eenfirel adesesAndsembingss \ife 1ottt - Bre-thid ikerpiediates si ng.
I'n thi %mfc(ﬁg% antbQﬁJrIHeF %upleﬂttgfl‘g%ghﬂer%a{gr)i%d :I’i'%@@orﬁﬁé?lsatf)aoi[m@)ém firthbe a

subtractor. us the first m xe can, for exanple, correspond to the
subt r actipled twf thaffirdt ead secanq)mrcarm@dlatﬁ mixkre 1dGafpEhs dilerdover.ghelfirst indermedietef i r st

i nput si I ased on the ond u n of
tne comtBaare e ntpfet G iks IR b aRAaRitoBhaei F5ke Bubg o
conf i guwuedt portiph mrhmemm bediscaeset thteriix Rechsr @gnall. .In Biaegdri,abed dfgrentehgoreecend

|nterned|ate m xer. 116b can be c?nfl ured to receive an Wg ; he second
g |an ﬂt

i nput S grgImedizte signajse3aincids gt ek MBredi YAl Hifperdng: mped pl Hrethner
SO as RoREHAGR tHeRBmpEEaNRE sBhat 8FaryicomBinatidheespeci fical Iy, the second

internmedi ate m xer 116b can be configured to process the second
The first and second input signals can respectively be communicated from the first and second input
ports 112a/112b to the first and second intermediate mixers 116a/116b respectively. Additionally,
the first and second processed input signals can respectively be communicated from the first and

second combiners 114¢/114d to the third intermediate mixer 116¢.

Based on the first and second processed input signals, the third intermediate mixer 116c can be
configured 1o produce the third mixed signal. Specifically, the third intermediate mixer 116¢ can be
configured to receive and process the first and second processed input signals in a manner so as to
produce the third mixed signal. More specifically, the third intermediate mixer 116c can be
configured to process the first and second processed input signals in a manner so as to mix both
signals. The third intermediate mixer 116¢ can, for example, be configured to process the first and

second processed input signals such that the first processed input signal is in-phase with respect to
9



i nput signal and at |east a portion of the conpensated signal in a manner
so as to m x both signals. The second internmedi ate m xer 116b can, for
exanpl e, be configured to process the second input 10 signal and at | east
a portion of the conpensated signal such that the second input signal is
out - of phase with respect . to the_ at |least a paortion of the conpensated

o gnal ReREroM ofeck EER T sntly "G bF HEh AP Pro Rt Brl TR b B
conpengadceches ibgned thrdnteAnddine amee d1dryvid mephaes pratksking. € bR ragaed, th eird1 16D
vi a out-of -phase processing. In this r%Pard, t he second internediate m xer
116b cdrermesiatemirplioc casefos examply, b pppddernihys thedhismbpdsighakey. f§r%fﬁﬁlp‘ecan,
for exappkfond RS theaPslich®f Hagirs YRS LeRGHd PBceRfed@put §A%)s, @ portion of the
conpensated signal fromthe second I nput signal. The first internedi ate

m xer 116a, the second intermedi ate m xer 116b and the conpensator 116d can
be_counhedyt® il MU, BOLENkdRy! ford R i odtllabiahLNG14d [SlndT Xed
signal, tThe second xed13|gngﬁ and at 1east a por%lon of "the conpensat ed
si gnal comperzetoe an6tLidl fudthedprocesting Spatificslly, pbd tdn@pendatd 1fled cdnlise dvafigypedmessi ng
as wll be discussed in further detail hereinafter with reference to Fig.

| ¢ and "EFEYe andiProepsy theyRird Mg signdliin @ Mapnes sp PRIPTPIHSE 8 KRRPES?isH siBfelt Hie

out put BRLEAIHdr 1168 cafri 16r exiflpR NS cot P ESANIEs e RN cohipRdseioR Rlidof 20, Af the
output portion 118. Referring to Fig. Ic, inthe first exenplary

i mpl emdhis sagpwinthetchepensetor i 1Gdcre Poaess g thind mixed SigaR insa MpRNer sq Fsdg Gamerpss
processing.:Rort i 1 2 i i .

i ror ir PuaHe g 3 ARG SHPARY PLBGRES O AR BR B O
second naikddxignalm xer 118f. The output portion 118 can further include a
third frequency processing portion 118g, a first driver 118h, a second
driver 118i and a third driver 118j. The first and second frequency

processai BRrthé Gt ihddadidnbBRngan 1BSt GOYRHIBA drotht N@nfpefiditedatighat edentilst
internedi ate m xers 116a/116b respectively. The first frequencmﬂproce55|ng

por t i orinteretiadamiiee 116irende cedfigpreddo Perduprethrifirg imixqd sigapl- Spadficatie thendrsty j r st

t put ;m . T i : L
?ﬂrfﬁerlﬁ@gi@ﬁ{) |aé%'§t?(8r %JE;Q Pl fI%L{F ‘%Q&X/egkgﬁ%%\t%h% fﬁ‘&rn‘ida@g%rﬂalm A WAt

e secon ter 118 e secon tput m xer 118f.
The fi rttichi ¢fttbe cdbBenset@n sigpalfinra menneccapisdd raduce géhes Bisb miked Lsignakt  Mioseer

118f. The.second filter 118d can he further. coupled to,the first. output
i xer POt RSl iR R ep e Rl F 8 Rk b W B e
coupl edit tieast Agoftiohsdf thadompaa@d dighaeinS hadivr kd8is th anip@ott sigdays. THeefirkhi rd

frequency processing portion 118g can be coupled to the conmpensator 116d.
The t hilPErmedizie BRey 1100 63 &Jiegniedeicorisyrsdo fraqess e firptitret SRR IR 1998t t he
third drjotedn dkBé compensated signal such that the first input signal is out-of-phase with respect to
- the at least a portion of the compensated signal. Thus, the first input signal and at least a portion of
the compensated signal can be processed by the first intermediate mixer 116a via out-of-phase
processing. in this regard, the first intermediate mixer 116a can, for example, be a subtractor. Thus

the first mixed signal can, for example, correspond to the subtraction of at least a portion of the

compensated signal from the first input signal.

Based on the second input signal and at least a portion of the compensated signal, the second
intermediate mixer 116b can be configured to produce the second mixed signal. Specifically, the
second intermediate mixer 116b can be configured to receive and process the second input signal
and at least a portion of the compensated signatl in a manner so as produce the second mixed signal.
More specifically, the second intermediate mixer 116b can be configured to process the second
input signal and at least a portion of the compensated signal in a manner so as to mix both signals.

The second intermediate mixer 116b can, for exampie, be configured to process the second input
10 |



Each of the first, second and third drivers 118h/118i/118)] can be further
coupled to the output nodule 110b. The first, second and third frequency
processing portions 118a/118b/118g can be configured to receive and process
the first m xed signal, the second m xed signal and at |east a portion of

the co nsate naI ctively in . a man L pul.ate the

fr equerEyarRd S B HRrHESRT Lo ittt s SR thor 38 Biain MR U bA" and
at | easthag wiet febpgot ©fthd ;heea@.wmﬁﬂ@aéfeﬁb &ngRadatedisipasl. trhes, fhefsédond FRGOHREhapNd
third frequency processing portions 118a/118b/118g can respectively be
conf i glANd@t least praetios of theeompensetedsigard can Rerpapcessed &Y thessrrid et dateymier and
at | easiie VAOBIRBNAL JHRSRIPRAR!ELrd] BBAbcdnd iFBARRRRE YL E Ui G0
first frequency processed signal, a second frequency processed |nput signal
and a texamplef bequishtycigy oBes Sbel sedogd ahixedEsighal oéin, te efamply, cogespond taik t hi r d
frequenc essin ort on 118a/ 11 be an

equal i Zi %té;‘pc{ E’b‘fﬁ}% Iﬁa O(Et(')c’r?fl gtﬂercga" P nsa%@/ﬁl %ﬁ%?f“ Zth? ?ecaﬂde'ﬁegtnr%eglponse of the
first mxed si gnal the second m xed si gnal and at | east a portion of the
corrpensat ed si respectively. For exanple, fre uenc%Eresponse of the

first ﬁé‘éFté‘lt%Hé*Id‘atec R EERrHe $FoRBY @?rgﬁé!atedﬁﬁera]t 6p @agtheLopBrIPER 1699 t he
conpensah 8d Sl th@ButhESRREEA Y& M alfarmBPideH hipk @itk MY hi&d §|gﬂa$tthe seend and
third frequency processing portions 118a/118b/118g, by way of conpensati on
f or uneuviued Slgnequea’cdgpsir esfpﬂ:mrs ef the compeinspted sighal sprab¢ enmmnicates Yortbe oetngly

r espon ot n I d at

| east %Etéoﬁllflg r\;&g‘@& eﬁ g ésfné adly II bgedlscbgsgcfmgan ggt?ﬂgerg}naﬁéj \A?hﬂ' %r H)an q
second fig. it &rdFigl 180118d can be confl gured to respectively receive and
process the first and second frequency processed signals in a nmanner so as
to produce, respectively, a first filter processed signal and a second

filter my e ermcé fﬁkt@ﬁi@rhi)laﬁaﬁlbleﬂfeniah% bi t’hétou%ﬁl pSH960 aek. f fid. @ sRovkslBsdcddBd
e

can, for exanple, OW pass lter (LPF). LPF can be associ at ed
with fiesplapiapaweeition ofdke auieyi regioniiBer type and filter cut-off
frequency. For exanple, each of the first and second filters 118c/118d can
be of a filter type corresponding to a first-order Butterworth LPF. The
first- O?Et%nnﬁotﬁgeltwmh fltsPE(eomIa,ry implengngatiphghe hatpet @rfion 118ramwintiudd 4 first
freque Lrst output m

cont ouuets PR £o%RA b e 60 Rl brebtliondp SRR ALSRSERR anc
t he secethdffiitet £18dPs BREE6PM HixBNBISeiaRd @ sERMADUtEHO mdRr L BFPTRE UGPuBpdrtidrst
driving signal. The second output m xer 118f can be configured to receive
and prod8<en futhes dncida 3 thise JeA S Y PERESHB POstiAn BB ath st HEVST; 118k, & pacpst

processffleSi19NAY althirPuiBAQ] SO as to produce a second driving signal. Each
of the first and second output m xers 118e/118f can be anal ogous to any of

the aforementioned first, 12

The first and second frequency processing portions 118a/118b can be coupled.to the first and
second intermediate mixers 116a/116b respectively. The first frequency processing portion 118a
can be further coupled to the first filter 118¢ and the first output mixer 118e. The second frequency
processing portion 118b can be further coupled to the second filter 118d and the second output
mixer 118f. The first filter 118c can be further coupled to the second cutput mixer 118f. The second
filter 118d can be further coupled to the first output mixer 118e. The first and second output mixers

118e/118f can be further coupled to the first and second drivers 118h/118i respectively.

The third frequency processing portion 118¢g can be coupled to the compensator 116d. The third

frequency processing portion 118g can be further coupled to the third driver 118;.

11



second and third internmediate m xers 116a/116b/116¢c. In this regard, where
appropriate, the foregoing pertaining to the first, second and third
internedi ate m xers 116a/116b/116c anal ogously applies to the first and
second out put m xers 118e/118f. Additionally, the third frequency processed

si gnal cgn .third drivjinag signal fLrst, s nd and third driving
=1 onal £oaner e Temsnrd AL E A Tepv A0S bl S SRR T RRR e it oMbl
118h/ 13:idulkl8pb.r especti vely. Based on the first, second and third driving
signals, the first, second and third drivers 118h/118i/118) can be
configured to produce a first output signal, a second output signal and a
third opfpal; siGR@hnd %@e@éduxﬁd Yor8esid horli6nsOi186M 886781 da"kah Wel R &S &) |
herei nafter. The first driver fl8h can, for exanple, receive anégprocess

t he fi redeivdrandipneress tadirstimixed signahdhe sapoms mbed gigaalgind att feastuapertigndf drepl i fy
e ) Gohaghty B Bl B4 el E00E ool g el et o
sour ce.mildtusgrial) &hef det&id abtedsignad bighad le38B poftiohas plenchbnipenaital dnaRnThak tlenuat ed
first driving signal and an anplified first dri%jﬂg)iggnal. Therefore, the
first dirgtyapcond gindc Shirdydrequangy ipipcsssing PRATIANS Jrh8¥/AHE0/ LGB €0p 6378 TEN Pne of

an at t ephurdiNto RGeS tha Mkt MixdaTinkll tHedletdHA hiRed QEnal Hd HOEL:LS @9&%%&% one
of attenuating and anplifying the first driving signal. The first driver
118h caampersated ighelrto escaegbively ptaduee dfifst Bequenpl pr¢essedsignal, apgceyd faguenduf f er .
In thi ] LSt drd ver pe associated with a constant
corres gﬁggﬁé g{%ﬁﬁﬁ#?étPﬁ%%%@egﬁiﬁ&?%ﬁﬁﬂgﬁ% first driving signal is

nei ther attenuated nor anplified. Thus the unity factor can be a gain

factor corre ndi n 0 ral "1" (i.e., unit aj.n)..,.Each qf the second
bnd. CniEeeh i s saepa Al BIE Eanuesky S oot e b el ir ek P
this r Qﬂ?dn%qu%ﬁnﬁ%@ﬁﬂfe@@éﬂf@h@d té ANk ROPEENE (B§ieasd SMthOaFst aibdl3gniIo t he
first driver 118h anal ogously applies to the second and third drivers

118i / 11Bg seceng mixed sighahnday agst aposiiqn Hftheepnghsasedyigapresngatively- Eorrampat ed
fromt t] . Ar f ut

si gnal E%gg%ﬁcigg%lpg%é o![fﬁ'g:‘: %%l?rg%(gd %ée]@(ljg'c‘# %ﬁ%“‘?ﬁ?‘?‘!é%%ﬂ%gﬁ? atsliggsﬁgﬁ)tgn\imiogﬁﬁegan be
conmunicoapentsafed osignih eano tespactivehp be | roamiddBed by tthe fioant pagondreciitisrdl irdfuencya t he

first, second and thi i,vers, 118h/118i/118] respectively. Referring to
o QT ettt i AR oy b e b o RG] oo B
can, asraativdaltdigtiohiof &e fRgQERY adsporsauaBat fdeligiof theibiuae sédoad At eigial | oned
first frequency processing portion 118a, the aforenentioned second

f r equerf®§ Apleet 8 881IRG OpHR CPBPENTARDSIERhEANDEIPRIPNS | oned first filter 118c,
the aforenentioned second filter 118d, the aforenentioned first output

m xer 118e, the aforenentioned second output m xer 118f, the aforenentioned
third flhedfueaedsepersiditess 11gc/pbiddenhe tadigured rereapastieateigceivrrng processtthelfiisy er
118h angd ,t.he afor ti ' i i d, o
approp?ﬁgfggm?ﬁ%mﬁgﬁgﬁgﬁﬁggggﬁﬁﬁgghgg%ﬁﬁ%ﬁ%%§f8#¥%%&€d%¥%§ﬂ%pfggmgigﬁﬁlary
i npl engndc@tdedRigasi ahd g oacshd filegpprdcesed Bipwak okaeh pf tha fitdt end scomtfilexemstan§d

i mpl ement ati on, tq%U$utput or{i n_118 can further ingude a third out put

m xer TEBROERAMBr A O F’BE&*E‘GE LR x &he LPE 8§30 bergreoq e Wit USSR AfIREFCSEY8k can
be coupls@fettQpd 41 fliteF @E—oﬁlﬂﬂegﬁgmw PO ExatbRE e ARG tHRGirdt QHY bdtoMIHiRYS 118L/488d 1181
can be coupled to the second output m xer 118f. Additionally, each of the

t hird &Ad be ¢fip fileroiyppearrasponding ta adikst P1dar Byl avssthd Bbp MeaifirsoordpreButieryerth
freque r i r.td h j d fourth output -
n1xersq%ggﬁy?ﬁg%ﬁkﬁﬁhggﬁgwgFgééﬁgmgggghyag?&?ﬁgkgkgggﬁgntioned first,
second and third internmediate m xers 116a/116b/ 116¢c, and the aforenenti oned

first d.. d t i 18e/,118f .. | hi . the f i
i Scus IR Qura SHE e S i o iR Taressiun dhn Prest T I SreHlEish AR Shi r o
i nt er meghinataAd Mhe@csndliieaprol&oédlsidBi inantarinBesocads @6 eroanéd Lfietdrivingsiznandhsecond

out put m xers 118e/ 118f analogoushy applies.
second output mixer 118f can be conrfigured to receive and process the second frequency processed

signal and the first filter processed signal in @ manner so as to produce a second driving signal. Each

of the first and second output mixers 118e/118f can be analogous to any of the aforementioned first,
12 |



The third output m xer 118k can be configured to receive and process the
first driving signal and at | east a portion of the third frequency
processed signal in a manner so as to produce a first conbined driving
signal. Earlier nentioned, the third frequency processed signal can be a

adder AIoHH AL amER i Borero 1ealabva Tena ol e’ R wRloaRR, i,

si gnal fevagbifdseriadidg t0fthd My, tdtbRdlardrthivd m@ermem@aalm.xérrbm%avmbmssanawgatwmed
driving signal can, for exanple correspond to the summation of the first
dri vi ngpeliegiathe Sirrsarshecons qutrit miees Y18pMdSfdr i vi ng signal . The fourth mi xer
1181 can be configured to receive and process the second driving signal and
at least a portion of the third frequency processed signal in a manner so
as to pwditiacalyahe Hurdrictqeeneh proeessett signaimgn b g ibhitd drifiag kigeal. nenti oned, the
third frequency processed signal can be a third driving signal. For

exanpl e, the fourth output m xer 1181 can be an adder which can be

conf i guheerst,8edode @hd/ erird AEVIRE gRSTah Be cEaaomehtell fothafyss sgoad aantirodevehal f  of
the third driving signal. Thus the second conbined 14 drivin can,
s Sheane

f or exé%ﬂr/éi&/(?é%rrs%eww Fapeseons g fistti sweonsk andraire degngisienarsy s and
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signal s can be communi cated respectively fromthe third and fourth m xers
118k/ 1knhaltapd & Hardiqurrsit signpdirespastivedy abrwil be discusRH infugherdeigilderdingllie,. Based on
the first and second conbi ned driving signals, the first and second drivers
118h/ 118i can respectively be configured to produce a first output signal
and a e dirsd dover puth &hgﬁoabxaiﬂpfea révaRa end prioedse geUBsttdvivinp sighdl irsd mawremps as y

Lol 38 oD o Sl o b il J0F e S et e
modul e oJaanaamJ@%eSae,som aﬁhgnmtm&hg:a@b@ p6RErell B¢ hudRstiMoldgesburradTiieapnd
out put signals wh can be comuni cated fromthe output portion 118 to the

out put firytrat mmb can erichongitp spe afrn Htepuerad drst deyiag signgharrhas amplifipdtitst vel y.

driving signal. Therefore, the first driver 118h can be associated with a constant corresponding to
one of an attenuation factor and an amplification factor for correspondingly one of attenuating and

amplifying the first driving signal.

The first driver 118h can, in another example, be a buffer amplifier or a unity gain buffer. In this
regard, the first driver 118h can be associated with a constant corresponding to a unity factor such
that the first driving signal is neither attenuated nor amplified. Thus the unity factor can be a gain

factor corresponding to numeral “1” (i.e., unity gain).

Each of the second and third drivers 118i/118j can be analogous to the first driver 118h. In this
regard, where appropriate, the foregoing discussion pertaining to the first driver 118h analogously

applies to the second and third drivers 118i/118i.

Earlier mentioned, a set of output signals can be communicated from the output portion 118 to the
~ output module 110b. The set of output signals can include the first, second and third output signals
which can be communicated from the output portion 118 to the output module 110b via the first,

second and third drivers 118h/118i/118j respectively.
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Referring to Fig. le and Fig. if, the output nodule 100b can, for exanple,
be a speaker system which includes a speaker array 120. Fig. |le shows a

first exenplary configuration of the speaker array 120 and Fig. if shows a
second exenpl ary configuration of the speaker array 120. Referring to Fig.

le, in_the. first enpl ary configuratipn e eaker arr.a Q_can,..for
excanp Seegiresb He. 14 T Beelors e e RGrentsn 36 B BLa Bbig st n " Blitng
speak erhd f@bexam@lady iplartbnsdtieakipfludede afidhertidadd filsefreueadyairo@Edimypotiddh can
be suitable for operation with the first exenpl arg i npl enent ati on of the
out put 1p# theqioremgrtipped sacepd Beayeify HoGeeT g RO }18P.hg aforementipgedfirst difter
second 1380 thhfoRRRBKET Secdrd Altdr2DIRG] 4ACa6RMeRRoRAURE R Hiker RIRCERSI N9
apparatus 110 in a manner so as to receive the first, second and third
out put afirgmeitionedsoent durpltymixSld 8, thecafblepentidredfthirdstreayisaeykapcesshiBpartion be
coupl e o.ghe first driver 118 t he, secand speaker_120b n oypled to
Cher seduts e Fioker oSl ¥ st % DECRBASBENES ot bd BRI BE TEHRLc

t hi rd dédaver whdr8Sapprdpiiatd, e for&doings € alidused] ih hielatio® Woptie Sitsy Nedempan
drive the first, second and third speakers 120a/120b/ 120c respecti vely.
Ear | i efMAEReNaienalpgeusly apRlieshe set of out put signals, the output nodul e
100b can be configured to produce a set of reproduction signals. Mre
specifically, based on the first second and third output signals, the

r espectMaereover,rig the sseqdrrkempldntimpletnespréiakehe outpohparfion 119 o fughereclude a
confi guf. - fi F QNS . r j on
oi gnai’ RSP ARy RIS 18 o rdin LR AT 18 BB DRECTS. LORE 0L
scenar itethetfing ofitpus nixantiss @cdtia fowrpubutputgniadrd 18@an es@Eupkd tothe sk@ht catpdi 0

signal and . a right aydi o signal. respectjvely. Additi |y .the

21 of emeterang AT egevar s tird BRDRETh RiRP Y b S LR e sl f0c o
t he spemkffeqbhdprddBirgabrianigspond to a left speaker, a right speaker and
a center speaker, respectively, of the speaker array 120. The left, right

and center speakers can each be associated with a speaker output. In this
regar d,. 4hes fiok Sthir@dNghaS 86 ol t. .Sl I n enat S he L0 "
and " R,E'ae ‘r%esﬂpéc%hfrve%y. Addi ﬂb%ﬁglr‘]@%rg?ﬁgalﬁgsfggﬁg %%co%g‘ép?f?\p%?bg Sneal S

can r esfeenentehyd biirst, eprapséntet thyrdf dntenniegifate | mxemnd164/b)6baslek.0ldndwdhe L"

ACOSCp(a}oa}'gmgtioiedA‘ﬁ%{ g‘ndcs%&lm%)output mixers 118e/118f. In this regard, the foregoing discussion

in relation to any of the aforementioned first, second and third intermediate mixers 116a/116b/116c,

and the aforementioned first and second output mixers 118e/118f analogously applies.

The third output mixer 118k can be configured to receive and process the first driving sighal and af
least a portion of the third frequency processed signal in a manner so as to produce a first combined
driving signal. Earlier mentioned, the third frequency processed signal can be a third driving signal.
For example, the third output mixer 118k can be an adder which can be configured to receive and
process the first driving signal and one half of the third driving signal. Thus the first combined
driving signal can, for example, correspond to the summation of the first driving signal and one half

of the third driving signal.

The fourth mixer 118l can be configured to receive and process the second driving signal and at least
a portion of the third frequency processed signal in a manner so as to produce a second combined
driving signal. Earlier mentioned, the third frequency processed signal can be a third driving signal.
For example, the fourth output mixer 118l can be an adder which can be configured to receive and

process the second driving signal and one half of the third driving signal. Thus the second combined
14



The synbol "A" represents anplitude of each of the left and right audio
signals. The synbol "c" relates generally to audio panning. Particularly,
based on "c", stereo width of a stereo signal, which can be based on L",
and R, can be adjusted. In one exanple, where " co " corresponds to an
angl e qof. zer.o de raduct.i on_s

Fr om ¢ REVBE e St i iR Bropd o RSB EaR Pl e e PR e 2Ry R
anothemamm&ﬁpuaﬁcmmmggg"T corresponds to an angle of ninety degrees,

and R, = A, Thus the set of reproduction signals fromthe out put nDduIe
10015 can be based on only the right audio signal. The first and second

preli mrpagx: é%ugs@@dn%m%in%"dﬁ\ﬂ& %Slsfégﬁ G@I:dMrﬁuﬂéatédﬁs%ew}?ﬁn@%qmrc%r{dC of

the first input signal and characteristic of the 'second I nput
si gnal fméﬁpemensﬁésly,llﬁt@mtﬂse‘lrd@ndtse@nbwrlsgrsrﬁbafdllﬁresaewwlk, Bastd pe ¢pefvst vel .

and second combined driving signals, the first and second drivers 118h/118i can respectively be
configured to produce a first output signal and a second output signal in a manner analogous to the

first exemplary implementation as discussed earlier.

Earlier mentioned, a set of output signals can be communicated from the output portion 118 to the
output module 110b. The set of output signals can include the first and second output signals which
can be communicated from the output portion 118 to the output module 110b via the first and

second drivers 118h/118i respectively,

Referring to Fig. 1e and Fig. 1f, the output moduie 100b can, for example, be a speaker system which
includes a speaker array 120. Fig. 1le shows a first exemplary configuration of the speaker array 120

and Fig. 1f shows a second exemplary configuration of the speaker array 120,

Referring to Fig. 1e, in the first exemplary configuration, the speaker array 120 can, for example, be
a three speaker array having a first speaker 120a, a second speaker 120b and a third speaker 120c¢
such that the speaker array 120 can be suitable for operation with the first exemplary

implementation of the output portion 118 as discussed with reference to Fig. lc.

The first, second and third speakers 120a/120b/120c¢ can be coupled to the processing apparatus
110 in a manner so as to receive the first, second and third output signals respectively. Specifically,
the first speaker 120a can be coupled to the first driver 118h, the second speaker 120b can be
coupled to the second driver 118i and the third speaker 120c¢ can be coupled to the third driver 118j.
Thus the first, second and third output signals can drive the first, second and third speakers

120a/120b/120c respectively.

Earlier mentioned, based on the set of output signals, the outiput module 100b can be configured to

produce a set of reproduction signals.
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The first and second processed input signals, denoted by synbols FIJI;"

"V2" respectively, can be represented by fornulas (2a) and (2b)
respectively as follows: V1 =L, k1(2a) V2 = Rinfin(2b) Furthernore, the

conpensat ed signal,

whi ch
center

%sg%éﬁaﬁﬁ% B R SBLSHE ald it outeis B s Resie e it atthpder

and

whi ch can be associated with the third driving signal -

t he

f or mul anitB3pearerd Oldapryen/1682 can(bk, cbifiidited o droduck 3)firdd rdh8dddtibs bighdl xeecsidanal ,

whi ch can be associated with the first driving signal which can be based
upon t GeRsPestieRsignaband athird EmRrqsyEtion signal remastivali

iving the | eft speaker,

be denoted by synbol "La" and can be represented by fornula (4) as fol
LD =Lrn - C D /2(4) The second m xed signal, which can be associated with
t he sedwoonk dqemlangscsmaginaﬂhe\mﬁt e mmmiepddaﬁseds cpompdrol tpradeftawlid fignabaciand

out put _

UL 30 oL A PS50 BB ORI Ll

Addi t i gpédkbig 12tbd7re2dbymt; ofthd spakeiral inhd &h cPrrepoRcE Rt 181t gﬁ@lkér & aghtlgeattenot ed
by synbols "L'1" and " " respectivel

and a center speaker, respectlvely, of the speaker )a/rray 120. The left, right and center speakers can

each be associated with a speaker output.

In this regard, the first and second input signals can be denoted by symbols “Z_* and “R, ”

respectively. Additionally, the first and second input signals can respectively be represented by

formulas (1a) and (1b) as follows:

L, =Acosp (1a)

R, =Asing (1b)

IH

¢H

relates generally to audio panning. Particularly, based on “@”, stereo width of a stereo signal,

The symbol “A” represents amplitude of each of the left and right audic signals. The symbo

which can be based on L, and R,,, can be adjusted.

in !

In one example, where “@ " corresponds to an angle of zero degree, L, = A andR,, =0. Thus

the set of reproduction signals from the output module 100b can be based on only the left audio

p

L »n

signal.  In another example, where corresponds to an angle of ninety degrees,
L,=0andR, = A. Thus the set of reproduction signals from the output module 100b can be

based on only the right audio signal.

The first and second preliminary signals, which can be indicative of the RMS characteristic of the first

input signal and the RMS characteristic of the second input signal respectively, can be denoted by

symbols “ L~ and “ R._" respectively.
in fiil p y
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The first and second out put signals which respectively drive the left and
ri ght speakers can be denoted by synbols "Lon, " and " Raw' respectively.

Assum ng the first and second drivers 11811/118i are each associated with
a constant corresponding to a unity factor, the first and second out put

signal s be represented by formul as %6) and ﬂ?) respectively as follows:
mﬁa’. ¢

can L L ¥
Lou, :Tmeff"ﬁt ang ggcongrprocesged npyt-agnals (fenptsd By symblsd i And d ¥ putesrfictiehy A3

whi ch i .by synbol "Cow'. Assum nhg

t he thﬁ%é&ﬁ?$®§%tﬁT@%%Fgﬁéiggg?g?%%eaﬁFﬁ%gﬂﬁgﬂétant corresponding to a

unity factor, the third output signal can be represented by fornmula (8) as

follows: - Gout =-(L R+ R"L,") (8) As can be noted fromformula (3), Co

can be basedionljRe ad@d#tion of the first and second processed input

signals. The first_  and second processed input signals can be represented by
V,=R,L_ (2b)

Furthermore, the compensated signal, which can be associated with the third driving signal which

can be based upon to produce the third cutput signal for driving the center speaker, can be denoted

by symbol “C,,” and can be represented by formula (3) as follows:

Cp="(L,R, +R,L,) (3)

in=tin inin

Bk eni
A

The first mixed signal, which can he associated with the first driving signal which can be based upon
to produce the first output signal for driving the left speaker, can be denoted by symbol “ L, " and

can be represented by formula (4) as follows:
Ly=L, -C,/2 4

The second mixed signal, which can be associated with the second driving signal which can be based

upon to produce the second output signal for driving the right speaker, can be denoted by symbol

“R," and can be represented by formula (5) as follows:
R,=R, -C,/2 (5}

Additionally, the first and second filter processed signals can be denoted by symbols “L', " and

“R', " respectively.

The first and second output signals which respectively drive the left and right speakers can be

denoted by symbols “L_ ,” and “R_, " respectively. Assuming the first and second drivers
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formulas (2a) and (2b) respectively. Furthernore, it is understood that
anplitude of CD as shown in formula (3) can be varied. Mdrre specifically,
the anplitude of CD as represented by - in Afornula (3) can be varied by,
for exanple, any one of the input portion 114, the third m xer 116c¢c and t he

conpen (o) 16d i_nation there Addi t noted
£ rom 1 OB e perpOn IR B ER b g P acintek B e pET A ey

/2, carbubrut Sighlldas betbptdsete@petdrmiilad (Branki{7)stspactiels @Cnelwvd: nput  Si gnal S, as
shown in fornulas (4) and (5) respectively. It is understood that
subtraction of Co , nore particularly extent to which Co can be subtracted,
fromeach of theLf|D§t and ﬁecond i nput signals can be varied and need not
necessarily'%@ Trted to e half thereof. Extent to which CDis
subtracted, fromeach of the first and second input signals can be varied
via, for exakpl®Rvany/»of tH& first mixer 116a, the second mixer 116b, the
third mxer 116¢c and the conpensator 116d, or any conbination thereof, as
appropriate. In this nmanner, each of the first and second m xed signal s can
be based on subtraction of at ast aﬁportion of CD. Nb(gpver as wll

di scuss“é’&'t'loﬁff"e'r”ﬁeﬁh'l'"ﬂf’t""r'?étr Sl AP PR e e BN Pe EnoBAFVBROK he e
first a gs)gmm QWitd BIPRLS is Dk ERVARI Rl aR%BlredoBhdTHE @ alfhlty ARfr, RO

of formul®a ( pectively, orenenti oned stere can

ef f ect itd@third WL Gthal BBRbE Feprétanted by foimula{s) ab follbe second exenpl ary
configuration, the speaker array 120 can, for exanple, be a two speaker

array having the aforenentioned first speaker 120a and the aforenentioned
second speaker 1%@? such that the speaker array 120 can be suitable for
operation wigh t g;gpnﬂ epplgyy i npl enentation of the output portion
118 as dlscus?’d #n Fi {. ﬂ’”Based on the exenplary scenario discussed with
reference to Fig. le, the first and second conbi ned driving signals can be
denoted by synbols "L,"", " and "R/ ""," respectively, and can respectively
be

As can be noted from formula (3), C, can be based on the addition of the first and second
processed input signals. The first and second processed input signals can be represented by

formulas (2a) and {2b) respectively. Furthermore, it is understood that amplitude of C,, as shown

2
in formula (3) can be varied. More specifically, the amplitude of C, as represented by —in

formula (3) can be varied by, for example, any cne of the input portion 114, the third mixer 116c and

the compensateor 116d, or the combination thereof,

Additionally, as can be noted from formuias (3), {4) and (5), one half ofCD. as shown in formula (3),
CD /2, can be subtracted from each of the first and second input signals, as shown in formulas (4)
and (5} respectively. It is understood that subtraction of C,, more particularly extent to which C/,
can be subtracted, from each of the first and second input signals can be varied and need not
necessarily be limited to one half thereof. Extent to which C}, is subtracted, from each of the first

and second input signals can be varied via, for example, any of the first mixer 116a, the second mixer

116h, the third mixer 116¢ and the compensator 116d, or any combination thereof, as appropriate.

In this manner, each of the first and second mixed signals can be based on subtraction of at least a

portion of C ;.
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represented by formulas (9) and (10) as follows: Lc"," =(LD- R,,,)+ CD/
2(9) R"", =(RD- L ,n)+ CD 2 (10) Assum ng the first and second drivers
118h/118i are each associated with a constant corresponding to a unity

factor, the first and second output signals can be represented by formnul as
(11) and (12) respectively as follows: Low = L"0", = (LD- R 1)+ C/ 2(11)
R021, = R'", = (RD-L'in)+ CD/2(12) The system 100, nore particularly the

speakenatédktas Ol Ra6ituakd tabd id furthbs darOirefdtehde b Fig. 5 ReRKhShe first and
120a/ 120b/ 120c of the speaker array 120 according to the first exenplary

conf i gyeani Qntpuwianlalskﬂé refireseated & “ L, “faifarhela (Gleandi” IR, ieafdomuda @} resiertivelves pect
to Fig. 2a and Fig. in relation to the exenplary scenario nentioned in
Fig. |dhe Earremee?on?ﬁﬁwwath cepge eifectiyely widedd and third speakers

120a/ 120b/ 120c of the speaker array 120 can correspond respectively to a

| eft speaker, a right speaker and a center speaker of the speaker array
120. Trﬁ*efasqireathéig Huinphe sesbnd erempian ennfigyretidoe thegbeakhparsgyddRgen, &rreagmal20 wi | |

be di scussed in further, det t T
oot put Bt o, sPkalgh D hafifie Fhd aMlrBAGS ARE SeblrTiafly AR el DB ARARSHY
di scusseghnt Bpdakiérti2eb sﬁﬁtt&tlthél\s;iehkelf efrey BX00an be smElagIe f&thperatlon with the second

exemplary implementation of the output portion 118 as discussed in Fig. id.

Based on the exemplary scenario discussed with reference to Fig. 1e, the first and second combined

driving signals can be denoted by symbols “L_, " and “R_,," respectively, and can respectively be

represented by formulas (9) and {10) as follows:

L, =(L,—R,)+Cp/2 (9)

com

R, =(R,-L',)+C,/2 (10)

Assuming the first and second drivers 118h/118i are each associated with a constant corresponding
to a unity factor, the first and second output signals can be represented by formulas (11) and (12)
respectively as follows:

L,=L, =(L,-R )Y+Cy/2  (11)

out com

R,=R, =R,-L,)+Cp/2 (12)

out com

The system 100, more particularly the speaker output of each of the first, second and third speakers
120a/120b/120c¢ of the speaker array 120 according to the first exemplary configuration, will be
discussed in further detail hereinafter with respect to Fig. 2a and Fig. 2b, in relation to the exemplary

scenario mentioned in Fig. le.

Earlier mentioned, the first, second and third speakers 120a/120b/120c of the speaker array 120 can

correspond respectively to a left speaker, a right speaker and a center speaker of the speaker array
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Fig. 2a shows a first graph 200a in which a center profile 210 is
illustrated. The first graph 200a includes an anplitude axis 220 and a
source indication axis 230. The anplitude axis 220 can be indicative of
normal i zed anplitude of speaker output. The source indication axis 230 is

ot e sRtker PR pisseat s ke s e o s &R T Ritres

first idaehilGath RfrdRb id Fig33a, Tha spRkeslith gl bEME ildar0ight spbdis anghe 3pdair d
i ndi cation 5)0| nt 230c corresponding to the left, center and right speakers

r espec B30 wile dissussediin fprtherdetai with refarense tofi®ab4 ncl udes a first data
poi nt 235a, a second data point 235b and a third data point 235c. The
first, second and third data points 235a/235b/235c are indicative of
nor mal iFreda alnqylfsi 4 tidegreph 8Qeak evhichie prntergiroftialld sfitustratedt ahe frstgraply lﬁtJOa

speaker, ect e th eaker ray. JThe cent er

con be e SR FalniFe Yas e n ek e Rl TR EwBRIbE PP aR a5 s e
i ndi catihdi€tiod oft foemARERERPIitGIE FdpeaRbr dufiiut C TR Dhirce RRIAS BN ms A3be ingmeakest arr ay
120. More specifically, the center profile 210 can be indicative of _the

third rePidaees: oesqUgrHiIsouns ncifesy or sByBRIG.che f%ﬁ?@ﬁ@'@é@é?peﬁk%h ke 210,
it is r&@&%@ln@m%%taxfsago ﬁ@lﬁ&’é}qﬂ flrﬁ%o‘?@{:lbﬁjﬁblﬂoﬁag adeRd G Rt2300arfd a

normal i zed anplitude nunmeral "1" as i1ndicated by the secon data poi nt
235b. Ehigthinditationepoint 230c camebpoidingtoitidie G aentenansioight speaigdaragodvetyor r esponds
to a normalized anplitude nuneral "0" as indicated by respective first and
third data points 235a1235c. Thus, with respect to the speaker output of

t he cemnaoﬁﬂﬁakerfwsttgkﬁr)htmbai dmclu&ara)ﬁlrucﬂaitmlpouai PBTa) a sapnd data obit d&Steshd a
substantially distinct_fromthe first apd second_re OEHC'[I on Jd%nal S

Speci fitB5d A3te ROHE 2Pp¢ sTheafiih Secosd @nd dWFbERIR PR &3° U AYUGHYS Gbr ed
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specifically, the third reproduction signal can be substantially
dlfferénﬁﬂaU§WVﬂ2@n1the first and second reproduction signals. Fig. 2b
shows a second graph 200b in which a left profile 240 and a right profile
250 are illustrated. Simlar to the first graph 200a, the second graph 200b

i ncl uderhe kbrediplie UTGin &% irgprédsdBraBindoft Oig, oSform @£ (8).NTHue &id @ntedNio%iie230 can
Additionally, the second graph 200b includes a first data | abel 260a, a
second lgandicatisdhef the G@bker autpht ofdhelcenterlsedakér o B@cpeakef arayt1E0.déloee dpatitidal260d

andaf fth dat @& r oIheI ft profile 240, the
first, e tHd pé‘%ée C?'&Ig%'gﬁiﬁatfvﬁﬁ ﬁhg%égcﬁ rfgbcbfﬁé'é ?are i ndi cative of
normal i zed anplitude of speaker output of the left, center and right
speakers, respectively, of the speaker ar ra¥ 120. o )
As'can be observed from the center profile 210, it is notable that the second indication point 230b
corresponds to a normalized amplitude numeral “1” as indicated by the second data point 235b.
Each of the first and third indication points 230a/230c corresponds to a normalized amplitude

numeral “0” as indicated by respective first and third data points 235a/235c.

Thus, with respect to the speaker output of the center speaker, the third reproduction signal can be
considered substantially distinct from the first and second reproduction signals. Specifically, the first
and second reproduction signals can be considered substantially absent from the speaker output of
the center speaker. More specifically, the third reproduction signal can be substantially

differentiated from the first and second reproduction signals.

Fig. 2b shows a second graph 200b in which a left profile 240 and a right profile 250 are illustrated.
Similar to the first graph 200a, the second graph 200b includes the amplitude axis 220 and the
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Wth respect to the right profile 250, the fourth, second and fifth data

| abel s 260d/ 260b/ 260e are indicative of normalized anplitude of speaker
output of the right, center and | eft speakers, respectively, of the speaker
array 120. The left and right profiles 240/250 can respectively be
representative of Lou,.and,.Row.of fornula 0. § [ Thus
he. | erburd e Gin o 2P, e TBHYtan SEEH Bireb QLR Mpbds P ERE s e
speakersesnt AbtaSabef 26086 thied HataRbelicgh b fapealees Isbed Peddv@d a fiecaldets laber 260e120.
More specifically, the left and right profiles 240/250 can respectively be
indicative of the first and second reproduction signals respectively. As
can be \ghs fiN&d b kMekGofit 2o P frirdtSsc2df add tHird Jued RBEIS 260:3b6dbls0L lafeSt

i ndi cation point 230a corresponds to a nornalized a i tude nuneral "1" as
i ndi catimticabiye oheofmaliged denpbitutielsé|spoeken ouingtiiof ith dgft, ycentenand gégbh dpeakeliscat i on
poi nt 2 r on rmal i zed anplitude approaching nuneral "0" as
indicaf%%£g§g@ﬁg%@g?gﬁﬁF%gﬁgﬂﬁabel 260b and the third indication point 230c
corresponds to a normalized anplitude nuneral "0" as indicated by the third
data | abel 260c. Furthernpre, as can be obsery fromthe ri,gh rofile
250, 1 (W IoRGRELIR BeUIAdt PIORIE 25 e LR SEOTDR b3 RO Coy/ Ealiee o1
nor mal iig G tidd Rk inokAfizé BRbAude bf BSakeNdupat o thy rgh@ cbAteF tahd dafk aspbaxbR)

260d. Additionally, the second indication point 230b corresponds to a

nor mal irewdctivalyl oftherwealspprodyddPng numeral " 0" as indicated by the second
data | abel 260b and the first indication point 230a corresponds to a
normal i zed anplitude nuneral "0" as indicated by the fifth data | abel 260e.
Wt h regardt dnd right grofilbe240£as0 can@spdcgihtly i repriebendatRd 0f 25Qnd SR ) otfothaasi@rond

i ndi cation point 230b corresponds to a nornalized anplitude approaching
nuner alantl @7) raspettivelyc dhegthieyeft hed ggit onafiled248/250 I8 b BBbsctiveiy indjgativeanf thrut put

f h K . i.d d | i aibl.e. i abl d
on' 1 ho "PEFE! BRBYE P30 SRR stk SR CRETd 1o B M ERPERLAY b E°EC

consi deinedigitsemés 2050 cheresie tdedl beobdipative of theliest bed fecampial@ductiBhrighals | y,
based on the right profile 250, the first and third reproduction signals
can be "BPRSHVENr ed absent from the speaker output of the right speaker.

Thus, with respect to the speaker output of the |left speaker, the first
reproduction signal can be considered substantially distinct fromthe
second Asmanthsi elerved froauthe lofi rseigadne . it Speethble ébﬂtltijl‘? fridndeation o @36 r d

r epr od i i gnal | Sub Lalyl t

Spoakeroneiant 8% Rotflyy SRR AohEs SF 5 BBl AUTER' g 3Bl 260a

r epr oduclditionally] theakcobd mdietieupsibted30b abirgspdndsite mentmatzetamplondd dppreseliond and

third reproduction signals., Additi onal ith respect to.the spe

out put &f e%rﬁéH?gggﬁgk%Fbefﬂ@ngé@@nh¥we%$%dﬂ@t%gﬂﬁg?dW&F“83 ° g%ﬁﬁc
consi depadspaHistbambimdiizet dhfitideGumkr0r0"E Rdlchted by Bedhidddisllaba@peoduct i on
signals. Specifically, the first and third reproduction signals can be
consi dered substantially absent fromthe speaker output of the right
speakerg L ragduet i P

Subet anTARTE "G Fat bf Pbetisd R BERRFpIoR 20 R R BT o Rceton
Ther ef qrogt 2B&s@d-espenddte acennaized dreplituderdinrarg 1" ysrindi¢atesisbyxhe foputip)/dasdakes

il d jp Fi d Fig. 2b th i f each of the |eft,
gt AR B Sk FE0ns gt sbithiep B S ePl e Mo Bt Rhptiferm one

anot herapptdachifd SurR@BIN®r as BERSEd bikie fRetmedina tabel Jeeb tind tHeghitt iadichtior pbiat

speakers of the speaker array 120 can be mti gated, )
230a corresponds to a normalized amplitude numeral “0” as indicated by the fifth data label 260e.

With regard to both the left and right profiles 240/250, since the second indication point 230b
corresponds to a normalized amplitude approaching numeral “0” as indicated by the second data

label 260b, the speaker output from the center speaker can be considered negligible.
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In this regard, a listener, via the system 100, can be capabl e of
substantially distinguishing the first, second and third reproduction
signals regardl ess of positioning of the listener with respect to the
first, second and third speakers 120a/120b/ 120c of the speaker array 120

A h the | | Sl bl g
expor | CREeagD s SRt el et kT B rsB iR Ten' Ruetbr S BeRt )

|'i m t edonsideus d3ent Tanwedk spaaRér outgut be Beaert spebkdrheintiiny, @83e4QA thangherdid ar ged
as conpared with the "sweet spot” in respect of conventional speaker

syst ene>0:A08{fifst BR Fhind, fewwpﬂ@@@ﬁls FiPe OB et PRGOS (BE S5O UPUE S al so
faci | i tad GerexpaRsi on of the area within which the listener is fully capable
of experiencing the aforenentioned faithful reproduction. Specifically, as
mentioned earlier, the aforenentioned stereo width can be effectively

w dene LI cen t [ of a
Wi deneﬁha{lz&tgor%? e t§1e aaetakgrncgji&ﬁtﬁ tﬁie 93% %gék ? t ‘?? ﬁs% rep-waqﬁctq?nng%]ﬂf#nolﬁ"%
speakercodsteed amaﬂanﬁiaaalv @Btinct ﬁmtlﬁme&fndtdmd ta:hiaaepmdubludh Mgrlatsh Sbh&ﬁdallﬁtﬂ&ner i S

fully capahl e of erjencin he orenentlonedfalthful reproducti on.
Thus t K& 0“8\/9@€tth'§‘§6$p"°q”ﬁt‘?re§’g@%t Can & FOsEeref sHpsiRBiabh APt BR %éaeaégr
conpar efkipik o th Ry HARRE. QL "spbd¥ichRS REE FirsPlre F OB sight|ca® BEakBJtartidff €S,
Furthernore, |istener experience enhancement, in respect of enl arging the

"sweet ds’fmntlat@éwnb@eﬁ%c@nd andkthisdi repFpdaciartsignalet i al | y more efficient manner
as conpared with conventional conplex speaker systens in which nore than
three speakers strategically positioned around the |istener may be

necess awylitioSplgowith medecyto the speeker betpaf ofrtberdgitisprader, ﬂ*teeemdmmoducnamgnal

ef fective ird r%EQOd Cth

Sl unal HebY R IENE Bl b bl e fiend duEpidhitn SERESS SRR le e ong

and t hithd fisp ek &gl rlaFQﬂllélt%st)an@Qﬁn gaRoMRiefatPabLantiily RBiend fiokbek apédkal | Y
di stingui shed regardl ess of positioning of the |jistener with respect to the

speakerOUEE a@thfzeht treakes. Mgt serifigalle thh sgconbrenrsiuetiamegnat snde supdanéts may
be requjigds flwt.aférdfﬁo*ﬁﬁhﬁlﬁ%%‘%‘dth%%)‘od% (i]nq%;n'él@.e system 100. Fig. 3 is a flow

diagramillustrating a processing net 300 in association with the system
100. Earlier nentioned, a set of |nput signal s can be processed by t he

appar a nner._speas to p uc { ut . s The
pr oceséﬁﬁrﬁ%re tbﬁ' ga thSE R I e| PIES 31(221%? ETO % 'IPUS rgtsefi é"ng Qaffs FiThe
set of 2bmpekpeakgralcut obuchef thadsft, vieht a‘nﬁmamtbh@eal(emﬂan medowsmeﬂda&abstmlanhe
i nput portiaon 114,

P F?ﬂlstlnct from one another. In this manner, cross-talk between the left, right and center speakers of

the speaker array 120 can be mitigated.

In this regard, a listener, via the system 100, can be capable of substantially distinguishing the first,
second and third reproduction signals regardless of positioning of the listener with respect to the
first, second and third speakers 120a/120b/120c of the speaker array 120. Thus appreciably, the
area within which the listener is fuily capable of experiencing the aforementioned faithful
reproduction need not be unduly limited. Thus the “sweet spot” in respect of the system 100 can be

enlarged as compared with the “sweet spot” in respect of conventionat speaker systems.

Additionally, widening of the aforementioned stereo width can also facilitate expansion of the area

within which the listener is fully capable of experiencing the aferementioned faithful reproduction.

Specifically, as mentioned earlier, the aforementioned stereo width can be effectively widened

based on the first and second output signals. The combination of a widened stereo width and the
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The processing nethod 300 al so includes processing the received set of

i nput signals 320. The set of input signals received can be processed in a
manner so as to produce processed i nput signals. The input signals can be
recei ved and processed at the input portion 114 in a nmanner so as to

et uaSURPBA R AT e LT 300 &0 et P20t e PRe ST

port i orhel fdferfeills Ry capableWirRPerichcing Cifd ¥Merdnidatiomld fathfuNRpiodsét@nal huatkk t he
processed input signals for processing in a nanner sgo as to produce a set
of i nt ePWRSHPRAteINsTERPA] of the systrm APQEWSRY #iieraRdt FHo@™POBI VAP BBt PWIsASPSE icl ude
pr oces$iAdtbP&ns&itioRdl shddkEr JB&hat € signals 340. The output portion 118 can
be configured to receive and process the set of internediate signhals in a
manner so as to produce a set of output signals. The processing nethod 300
can al g0 tionally includ ni cating a.set of ouiput signal.s 0. The
et of TouRBib e Rywiar PRerihee SRETRIMAE I debeRr o R LR SRR Sl (o

t he outrgilitateduiwl bskdkthily Barestident nd@n&els comhparad pith csivgnitdnal coirptexGpéahert
nodul e 100b can be configured to produce a set of reproduction sugnals.

Fig. 4 SERBIRMaHEX BIE 412 tBrer GRERETsoTTegreicalio PPsHased @5RuURItSR JStensR majuieat i on
of the gpRaker array 120 as discussed with reference to Fig. le. In the
exenplary orientation, the first, second and third speakers 120a/120b/120c
can be packaged in a chassis or a housing 430 so as to form a speaker
system i C r i . gyt . SU at it
faces tsﬁg%[c% ﬁé’ t gh%rth%ﬁ%l}en%c? g?ﬁ%ﬁ%ﬁf@!ﬁ%g‘i\ %9%%&?&5 gf%f "!feg’tE Jj’aéI Hg ﬁ%&% %h%lagryéak ers
120a/ 1266 tidainre predpion kigoateas sueiivet] hathd Iseaneafremt tespeativedyt, tlee firsd, tecandybrel 440

with respect to the thi speaker 120c .and facing. y.fro he || steper
200 THERS frepkein it/ iz8b Bas o b Canpfipcyr e ng e Pk Ao FearclsSngb or o
degr ee pafifloritl Gt IBRMer WMo RespReEd the Sgtlaker arall €24, itlid appR@laBle4Kf nbMotkeans a
value within a range of 15 degrees and 60 degrees. Thus it is appreciable

t hat t fleree preskeramay ereawtrddpretiir speskar2oBy 120 teasrse® ¥0Pexi bl y positioned in
a manner such that they can be tilted at an angle 440, as desired, with
respect to the third speaker 120c. Therefore it is appreciable that the
manner Fign3wha fhwtdirgraeiliuefating pugrosdsgmga mgthiod 300 dt esssdatiduywitththeprygemssiong
apparatus. 110 to produce the set of output,signals, whi drives the
peakeridprmere3a? RE e b Roe be BicRires PLAGpEimlr} Bl St pioF 1
second pagilicd hidt df sppakphss.120a/ 120b/ 120c of the speaker array 120. Thus,
considerations in terns of placenent of each speaker with respect to the

| i stener need not necessarily be as stringent, as conpared with

conventhe Bl%tzesgﬁ% m&icrﬁbﬁl%lﬁo IrRIUMEY B ERNiIRECLIeE BChpRTsighf @Sk ITRE SotRk %ﬁ@f@?gﬁhis edn

speakers may potentially detract |istener experience. Thus the system 100

can af fogrereiyedfromtheinedtimmsisle 10Aa viathednft pprigh dent at i on.

The processing method 300 also includes processing the received set of input signals 320. The set of
input signals received can be processed in a manner s¢ as to produce processed input signals. The
input signals can be received and processed at the input portion 114 in a manner so as to produce

processed input signals.
Furthermore, the processing method 300 includes producing a set of intermediate signals 330. The

intermediate portion 116 can be configured to receive the set of input signals and the processed

input signals for processing in a manner so as 1o produce a set of intermediate signals.
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Mor eover, for a conpact arrangenent, as desired, the first, second and
third speakers 120a/120b/ 120c can be positioned such that the distance

bet ween each can be mnimzed. Mre specifically, the first speaker 120a
can be positioned at one side of the third speaker 120c at as close a

di stan as possi bl e t he secand eaker 12 can.b 0si_tione

ot her e PeRebae cira ot fo8 SelR Y hofBE Bechmate S0 it fiRlld S8550, 1)
for thehpuiPesRredn ASCHNPAEn igire@ BYRBEVE andiphrocd&hé 3t of edrmediateigals tnhse

first speaker 120a can be positioned such that it is just contacting one

si de ofMAAY SPRP P eHEaR épt of oBiRUETEIalShe second speaker” 120b can be
positioned such that it is just contacting another side of the third
speaker 120c. Additionally, the chassis or housing 430 can be confi gured
such t [fa¢ ptdeessing msthaiiifOger elel optreakeingd udo@em@ddatiogn s¢ieof pitpubsignets 32A. angl e
440 W respect to the third spe 12Q¢. For. ex , e 1S, .0r
nous! nd 5 ek Sertrt Bt EomABFEH ELLPANEe pBl RIS s e fPRMo
second 13@i€ abRed ol HaaklaAMutEu Gigndlk) ke bltpyt rAaduldED0blcax bdLonfigiret edprodicea ti | t
angle 440, with respect to the third speaker 120c. Based on the exenplary
ori ent &85 Srerspdustion sighalsy £ rst phant om i mage 500a and a second phantom

i mge 500b can be perceived by a listener 510, as shown in Fig. 5.
Specifically, based respectively on the first and second output signals,

t he fi Fig 4 aimivsgscaeripipiyanieoatiomeighs i e®Bimy cadiguipbornefdhd fpakrserey V&0 by a
listener ,via the. s d 120 of the system 100. More specifically,

t he figggm%ﬁgﬁfﬁﬁV?%%%géggaéﬁ%an be audi bly perceived by the |istener to be
projected froman offset position fromthe first speaker 120a of the

por cor RS HTREY T e aHa, ti e 5pB] B B FraRra B TR B FORPF B  he
second s perksd orhH0sid 49018 aSRFaEs sRbkar¥ystath. The of fset position fromthe
first speaker 120a and the offset position fromthe second speaker 120b can
be determ ned by the second and first filters 118d/118c respectively. Thus
the off ild h b hosREak Sicn 1A% raddd ileGieRE B! ARBSIIND
fron1tﬁ%ﬁggggﬁthgggﬁggﬂ%%g@x%gﬁgBg va??gghéﬁgaéﬁgs%egﬁﬁylbaryﬁng or ¥

adj ust ieach tftibe fiist érelr secdvarspedkersi180a/@ 20hofan thh @ositeed stdhvbatgbeoare tiliedlatfa st

fil , fi .ph ' 0 Oh. b
audi bl 7B da P IBdePechs B o)1 Patho 2 Brpalt BT BRI PR “ana

second angeaieran, 120 akldiid) YeesPe ehiuy @lithin & hengaf dreoediéd embdo segeen Woed h can
thus be effectively wi dened. Thus, in contrast_ w th conventj onal

posi t i GREGHEFalys thefilarele 430waarbs oha valg witkip @ rnge of 1aslegieesdROLGRTEsT | v
surrounded wth speakers, it is appreciable that the manner in which the
first and second input signals are processed by the processing apparatus
110 carfhiiaitiid dnpeaciablegbitt the first gndsecopd sieakers S2WN10Rgen b Bexihepdsitiosed i f ace
away fr ' . [ el I kst . i

T20n 1308 B0 YR Py R EE TP bl ineld A0 s SRRRERAIEEE G2 IR e
dependants. and still provide an enl arged "sweet spot" as conpared with
"sweet spot" of conventional speaker systens. Furthernore, although the
first and second phantom i mages 5002/500b are discussed with reference to
the exemblefdry itOE ZpRAIHIO ha@khdmBandt i WMich tRe St Yighid RHretdeted bOfthdi 9. 4
relates to the first exenplary conflgurathn of the speaker array 120 as

di scusgEereningrrparbrsdAl to prodweghe pet of putputsigalsr whickh Biives theatretes afat Bdoi ng

di scussi o r Lale r.ai i - j tom

mages ROBAPLOBRRLGIPLRNTECer BELEE, Nl b b shodSl AU IGSU AR

conf i gupatieoarrgfl20h&hspamkiderationsdy tek0 ofigladinsnt seadh wpaakervathaesmcietotthe Fi g.

if. I'n the foregoing manper, various enbodi nen of the disclosure are
descri BEHTFOReeqat Ber e el Eotna: GTHE VO SUUPHY Al SRR KoUEe such
enbodi NBidhGctEdrenacll 8 dRdehehtRE sRBRGIMAS EEntiily Hbteact RdtérRwe@riehcel MBus taed ar e
not to be limted to specific forns or arrangenents of parts so descri bed

and it SYitem 1g@canghiardyrer rigndinessdikiermeef implemgBaie- in vi ew of this
di scl osure that numerous changes and/or nodification can be nade, which are
al so intended to be enconpassed by the follow ng clains.
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Claims 1. A processing apparatus configurable for receiving and processing
a set of input signals conprising a first input signal and a second i nput
signal, the processing apparatus conprising: an input portion configurable
for receiving and processing the set of input signals in a nanner so as to
pr oduc rocessed_input signals; | nternedi ate led to
the i n§4 reH6kt 19N |??p afﬁaﬁﬁ Peelsnl 53§ Jepis, it R ferﬁt €, Fg(f ph S%’l %ﬁ% s and
the prageysam/izpdin 5 pataloned bt thatltpe TRANhES Ketpedi éeR chebd gitainéd. gMobabl e
for processing the processed input signals in a nmanner so as to produce a

corrpené@ﬁce‘tsa'bﬁ Hedirst swqat-er. 1.%%?%@39@0'&6@@ PRSidrent albe thise epfaker g ?tdaF'ai?l e for
processi b s ﬁ&tsmﬁfan'dq é‘Eecﬁh(ﬂ%h&r'l@ﬂ@cmsnéh@attatﬂ@fheit hge bf ﬂhétthlidnpu'[

signal is mxed wt east a portion of the conpensated signal
pr oduc epeekén 126¢ atrds xiosk sdigtaade ag pdsstblee fos doomupdse pta ccsmrgniaarransemnr&.eﬂdewmm at

| east ? Ip gx%“g%”ﬁ%{fﬁ}gg%a rnﬁ%gséaa% Ed‘)osst_}%ngd R’tl‘?at(rlcdérl %?t onfa%t(f%g er!slldé%(#tﬁl gnal ;

and 't 1%0R “CotpPe It ef {18

manner tsial §Raked 1lzecca1d\/taefsb@mﬂ|sp@dkemm¢aslbgrmahtumd shﬁeﬂﬁeﬁ(mﬂsmm&dtn&g gnal ,
the output portion being configurable to process the first and second nlxed
si gnal §nptRetsidei s thisdsneakerd29n oduce a set of output signals conprising a
first output signal and a second output signal, wherein the output
portion is configurable to process the first and-second ni xed signals in a
manner Agditiasally.othp chassie er bousing 480 £an beegonfigwred surddhagi the first amﬂhse&O@b%P@ﬁ@rsru | ter

proces§3&g§¥% an'ﬁB?%EL é%%gﬁﬁﬁg1"??m:towg%sec ndﬂgl%{:t&%F

further s ut put S|gn§$é ased
on t he ckasiond hbmdurtge@?ﬂp:ambe&eﬁﬁtu-dqnaﬁem pbdiinfrigraf tthd fidst end mcombmelder& gnal

I h wh h
Pl 2o TOERLSESE U ARR A oSl Dbt

si gnal g2bh) a manner so as to produce processed input signals conprlsing a
first processed input signal and a second processed input signal, the input
portion conprising: a first detector configurable to receive and

Procesg,Lde, Jeh@%&?mﬂwor@mﬂ@ﬁ of Ag. %, TBIADhaSBrBak® sRIaHH GCseBordl SHahtom

prelimnary si
image 500h can be perceived by a listener 510, as shown in Fig. 5.

Specifically, based respectively on the first and second output signals, the first and second phantom

images 500a/500b can be audibly perceived by a listener via the speaker array 120 of the system 100.

More specifically, the first phantom image 500a can be audibly perceived by the listener to be
projected from an offset position from the first speaker 120a of the speaker array 120 and the
second phantom image 500b can be audibly perceived by the listener to be projected from an offset

position from the second speaker 120b of the speaker array 120.

The offset position from the first speaker 120a and the offset position from the second speaker 120b
can be determined by the second and first filters 118d/118c respectively. Thus the offset position
from the first speaker 120a and the offset position from the second speaker 120b can be varied or
adjusted by varying or adjusting the filter characteristics of the respective second and fir_st filters

118d/118¢c.
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a second detector configurable to receive and process the second i nput
signal in a manner so as to produce a second prelimnary signal; a
first conbiner coupled to the second detector, the first conbiner being
configurable to receive and process the first input signal and the second

i m S| | b i_ni ' s _j ! d
Pl 31 0 OBl B0801 550008 o pBRBOET R BTGB FECE
t he fi rosketdeisiioh rom threfise aahskcomdrbpaaksrs ledaig2obortpagtivedh ltiee bforeneebiel and

process the second inpu& sjqna! and the first prelimnary signal by

conbi nisHEEDYEH @p fsbe effertiselyyidersd - so as to produce the second processed

i nput signal. 3. The processing apparatus as in claim2, wherein each of
the first and second detectors is a root nean square (ﬁgg) detector, and
wher ei Thus & dontrast with gorventinnd! risitiening pispaakersodisadt istester geads inbastisgesicAly RVS
char aCtsSrrrB td'e& .\Aﬁtfh ﬁtpgﬁefs' [t%{ aéﬁ}?&igbleshgﬁ'_ﬂle ﬁlgﬁh& rﬂ?wmtﬁ&i]ﬁ{s@?ﬁuegécgﬁd fﬁp t he
second I nput signal respectively. 4. e processing apparatus as 1n claim
3, t he sfghils tireardces eaicsycthp peddessing aapyaratug nad sa éciligete pokitiatng\od spéakeds sudhVs

characteristic of the first in ut,si%#al an% tq% MS character.istic of the
second & fsg%agwawaw facp gwey {ramya ligerery, Theretore the st Sp98¢ APGNIESSPEReS aj m 2
wher ei n2eaesoupi206 e bd NSibhAEHEitS RED MEthERTRINBRNSry Btud d¥PéddeM, aRd stillrovidie

processi ng apparatus as in claimb,
an enlarged “sweet spot” as compared with “sweet spot” of conventional speaker systems.

Furthermore, although the first and second phantom images 500a/500b are discussed with
reference to the exemplary orientation of Fig. 4 and the exemplary orientation of Fig. 4 relates to
the first exemplary configuration of the speaker array 120 as discussed with reference to Fig. 1e, it is
appreciable that the foregoing discussion, where appropriate, pertaining to the first and second
phantom images 500a/500b can analogously apply to the second exemplary configuration of the

speaker array 120 as discussed with reference to Fig. 1f.

In the foregoing manner, various embodiments of the disclosure are described for addressing at
least one of the foregoing disadvantages. Such embodiments are intended to be encompassed by
the following claims, and are not to be limited to specific forms or arrangements of parts so
described and it will be apparent to one skilled in the art in view of this disclosure that numerous
changes and/or modification can be made, which are also intended to be encompassed by the

following claims.
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wherein the first conbiner is configurable to process the first input

signal and the second prelimnary signal in a nmanner such that both signals
are conbined via multiplication so that the first processed input signal
corresponds to the product of the first input signal and the second
prelimnary signal, and wherein the second conbi ner is configurable
to process the second i nput signal and the first prelimnary signal in a
manner cidisad) t hat both signals are conbined via nmultiplication so that the
second processed input signal corresponds to the product of the second
input signal and the first prelimnary signal. 7. The processing apparatus
as 1N gl ai MaloWREKiRL BobSuRLORESRBH foP Plkivhls 4! SokQUIRY b S8t B nhliSlignals
processed input signa a second processed I nput signal, d wherein the
inter mdmam&maﬁrrsmmt sigmbandsesecond input signal,ghd pnosetssmm::mamlcamer:m@(er coupl ed
to the input port| s to.rec n Lgnal ,
the first i nt or mei ek Pl RPOEraBe i Biei et ool M A L PP e B ke

si gnal ; a mannar sa€ engrollute @rarededinputsigeals; coupl ed to the input portion in
a manner so as to receive the second input_ signal, the second internediate

mi xer being conf i2JuaBIeES POTPR ARHPISIGOANS BRBHRPTHITk P BRIgEFO 3 to receive 4

third interrdiats ifAutQlgnsI9WRA Sk fn%cés@@d inF@tU§lgrBBr tHeORtekMePatt BRI HhgdS tO
recei ve the processed input signals, hird i ntermedi ate m xer being

conf i gur abl eoffiguraiector pEicagsingtibe Pracsisediinbut setHiding? owesyesd dsripLarodicgral s in
a manner Su%Qmé%@Ete& anéﬂtrhé‘i B RGRES S érP egﬁ%&ﬁttﬂméﬁnh AR pyglcés@m% b&
ess I npu (0}

second proc S|gna SO as nlxed si gha and
a conpensat oetafdnppt&ghatsm amahmsmchQMtlm‘ﬂrsﬂmpdtsngsa} lslmﬁte(elnmﬁcht&!aa apoxiom, t he
second inter gedl ate m x t hi I‘EI&I nt er.nedi at t he. conpensat or

bei ng confi §if ré%f%“ﬁ%?“‘?‘éﬂ%’i%?%ﬁ“’ﬂﬁ?f DISE ELEH TR tH?F rs‘?:1°°Pr‘ii %E’Ht SERE in a

manner so asnikdd WEPSIUERT h RErtoA BPBRSBIPENStedNREhal th PROJEIP EREAd Riixed Sighd;
further configurable to communicate at | east a portion of the conpensated

signal to ed@8h of the first and second intermedi ate m xers, wherein

the first mxer ig ot P&%Bf’i‘@&ﬁ;!efd% ] | ﬁ&?ﬁé&u&gggﬁ%nﬂ# fHanhd?RbLs & Q0 1 N 2

manner such that the fi I nput si | east a portion of
t he conpensaheﬁrssmgnraklgrma@bthe eeqond)dueé sigha, the patnoum)ormm balwhflgtmatdie to

wherein the seco S urab for Rrocessin 0

ol onal i n & Fceaare g koo DRl T A e Pe GRS oM s AT RREP  as
a portion ofsighfieca@iRiag s fitsLOutpitGRabl aﬁﬁaaécoh@omﬁmghel t he second m xed
signal. 8. The proceSS| ng apparatus as in claim7 wherein the first

i nt er medi at e ni x&feredn Bengyteirepian is GPnfigHEelesei Rgreshdefirttandispeing mdixgghal

and at | eastgaa P} bidhnef s§ RE & QrREAS atRgl ﬁtegfb%ce%égmghmaéndté“?ect)hé %Iteﬂ nput
signal is out-of-phase with respect to the at | east a portion of

conpensat ed Psegrad signal respectively, and

wherein the output portion is further configurable to produce the first and second
output signals based on the second filter processed signal and the first filter processed signal

respectively.

2. The processing apparatus as in claim 1 wherein the input portion is configurable for
receiving and processing the set of input signals in a manner so as to produce processed input
signals comprising a first processed input signal and a second processed input signal, the input
portion comprising:
a first detector configurable to receive and process the first input signat in a manner
so as to produce a first preliminary signal;
a second detector configurable to receive and process the second input signal in a

manner so as to produce a second preliminary signal;
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9. The processing apparatus as in claim8 wherein the first internediate

m xer is a subtractor and the first m xed signal corresponds to the
subtraction of at |east a portion of the conpensated signal fromthe first
i nput signal. -10.The processing apparatus as in claim7 wherein the second

intermedi ate mxer _i s contigurabl e for, processj t he second input, signal
and at |east a pdr{dn- %'rle eCOEBIﬁgetﬂsQ'teeaecgi’%rflﬁ?&méu%he ?'ﬁsgt CWé'%ée%eé

i nput - si gnalcohfizufible ©f re@i@sAd \Wrdddss'tBE RRE tnpliDsidraBardittht €&dhd Bref@inahyosignal t he
conpensated signal. 11. The processing apparatus _as in claim 10 wherein

the second iMCePRBURRPE Siﬁ‘%’é'me‘i@arﬁﬁ‘%ﬁ?@tsF%EVPBH'Ceé'FﬁﬁrﬁtlﬁO@é??BH&’”FﬁiS(@Ha%q gnal
corresponds 1ot hesihi aGhHaN oSlpiddt 1 §75hisf dBRELE Ofhe Olecd RO RTINS 52

signal fromthe second input signal. € processing apparatus as in

cl ai m 7 whercenfigurdipe tolrereiiei antl @roveshi the eecond mpul signebarfdi the fissh beelifgwrysignelessi ng
the first ar])d se .o%d gropes’sed i nput si nalg sgﬁh th td he firsi}. rpcessed
i nput  si gnal®i®@TPRIBRILSENFT I A RUPELY % 8° RGP oessd Py %éjr\a'si gnal .
13. The processing apparatus as in claim 12 wherein the third internediate

m xer i s an _adder and the third m xed signal corresponds to the sunmation
of the ¥irst’haRIPCEBEBARPIRIBTWIRER} M Mput signals. 14. The processing

apparatus as in GiRldlh dach of the first aW RS HekdteorE RANEN SR qulate RS hGEGGDI € to
process the third m xed signal in a nanner so as to conpress the third

m xed signalando as to produce the conpensated signal, and wherein

the set of out p”twhse'reqrﬁ‘%é ffr&rén*&e%ecb.ﬁ‘ac B C?h'carp‘gb|8”$fpb‘éter%'ﬁ%ﬂ€'thé""h'nﬁ§" IS
based on at | east a portion of the conpensated sirgnal.
characteristic of the first input signal and the RMS characteristic of the second input signal

respectively.

4, The processing apparatus as in claim 3, the first and second preliminary signals being
indicative of the RMS characteristic of the first input signal and the RMS characteristic of the second

input signal respectively.

5. The processing apparatus as in claim 2 wherein each of the first and second combiners is a
multiplier.
6. The processing apparatus as in claim 5,

wherein the first combiner is configurable to process the first input signal and the
second preliminary signal in a manner such that both signals are combined via multiplication
s0 that the first processed input signal corresponds to the product of the first input signal
and the second preliminary signal, and

wherein the second combiner is configurable to process the second input signal and
the first preliminary signal in a manner such that both signals are combined via
multiplication so that the second processed input signal corresponds to the product of the

second input signal and the first preliminary signal.

7. The processing apparatus as in claim 1 wherein the processed input signals comprise a first
processed input signal and a second processed input signal, and wherein the intermediate portion

comprises;
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15. The processing apparatus as in claim14 wherein the conpensator is a

conpressor associated wwth a conpression ratio of 2:1 and the conpensat ed
signal corresponds to the conpression of the third m xed signal. 16. The
processing apparatus as in claiml1, the output portion conprising: a first

frequency processi porti coupl ed t he first.internediate Xer.; a
Seaond 11 couomoy i adBeledts B aotoledn tEnpus PDisndn 8 SRS 3P & FRAraic
m xer; a firgé fifsk irdpat sig@lthe frst thiédrdiatd ixef h@n ENE¥uBbIO GESHFLAGINRY filON; a

second filter coupled to the second frequency processing portion; a
first output™i§d@@atoupl ed to the first frequency processing portion and

the second filtery s 2Bl intermediate atxﬁleso%@d%tm{ﬁnpm §hio§ HR! RfhnbPsd hersecond

frequency processing portion an e first filter 17. The processing

appar at us agegaivecihai serdn@, input signal, thise@ind itteemddiate tmikerelpinen confipurelde dei ng
portion is ccgné | gurabl e for receiving and processing the first m xed signal
in a manner &% gFSECBP%WEQS'ﬁn irst frequency processed signal,

wher ei n the secorgthird REIMRANLINIRERIGHIEDRRE InpOIpdrSorCia B fmagténidlae td REeive
receiving and processing the second m xed signal in a manner so as to
produce a Séé%ﬁ'ﬂ’c?ﬁs@b'ﬂﬁ i ”ﬁ'ﬁd@%%@d”??’ﬁ%@t? mixer being configurable for processing

the first and second processed input signals in a manner such that the first processed input
signal is mixed with the second processed input signal so as to produce a third mixed signal;
and

a compensator cqupled to at least one of the first intermediate mixer, the second
intermediate mixer and the third intermediate mixer, the compensator being configurable
for receiving and processing the third mixed signal in a manner so as to produce the
compensated signal, the compensator being further configurable to communicate at least a
portion of the compensated signal to each of the first and second intermediate mixers,

wherein the first mixer is configurable for processing the first input signal in a
manner such that the first input signal is mixed with at least a portion of the compensated
signal so as to produce the first mixed signal, and

wherein the second mixer is configurable for processing the second input signal in a
manner such that the second input signal is mixed with at least a portion of the

compensated signal so as to produce the second mixed signal.

8. The processing apparatus as in claim 7 wherein the first intermediate mixer is configurable
for processing the first input signal and at ieast a portion of the compensated signal such that the

first input signal is out-of-phase with respect to the at least a portion of the compensated signal.

9. The processing apparatus as in claim 8 wherein the first intermediate mixer is a subtractor
and the first mixed signal corresponds to the subtraction of at least a portion of the compensated

signal from the first input signal.

10. The processing apparatus as in claim 7 wherein the second intermediate mixer is

configurable for processing the second input signal and at least a portion of the compensated signal
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“wherein the first filter is configurable for receiving and processing the
first frequency processed signal in a nanner so as to produce the first

filter processed signal

manner s
the fir¥

first feompueatyssghsicessed signal and the second filter processed signal

a manner so as to mx both signals, and
m xer is configurable for receiving and processing the second frequency

in a

th B ok LT oL SR filsheseri T FSRET I Ao aPRoipeten f e

wherein the second filter is configurable
for receiving and processing the second frequency processed signal

ein

in

wherein the second out put

processgd S'ﬂ@%oé’e@ﬁngt abdtdsSbs T LGAY 187 DEESE GHe SLARA! intePm@dFB ke R @S 1O
[aim 17,

m X both signals.

e processing apparatus as in c

wher ei rsubtistdriand ttheomcqwt miedysigal ryrdspeed tothet dubtradtice df £ least afpoetipneri e

P 0ces S 3SR

2| sseq signals, and wherein the
Snal

first filter processed signals. 19. A processing nethod conpri sing:

receiving a set of input signals;

| nput | Si2gnal T6e PRCesSIpE ARRA=1ERPE caisn BT AUEEEaTed Fip mixas ixfRAfiarable

for processing the first and second processed input signals such that the first processed input signal

is in-phase with respect to the second processed input signal.

13.

The processing apparatus as in claim 12 wherein the third intermediate mixer is an adder

and the third mixed signal corresponds to the summation of the first and second processed input

signals.

14.

15.

The processing apparatus as in claim 7,

wherein the compensator is configurable 1o process the third mixed signal in a
manner 50 as to compress the third mixed signal so as to produce the compensated signal,
and

wherein the set of output signals further includes a third cutput signal which is

based on at least a portion of the compensated signal.

The processing apparatus as in claim 14 wherein the compensator is a compressor

associated with a compression ratio of 2:1 and the compensated signal corresponds to the

compression of the third mixed signal.

16.

The processing apparatus as in claim 1, the output portion comprising:
a first frequency processing portion coupled to the first intermediate mixer;
a second frequency processing portion coupled to the second intermediate mixer;
a first filter coupled to the first frequency processing portion;
a second filter coupled to the second frequency processing portion;
a first output mixer coupled to the first frequency processing portion and the second

filter; and
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producing a set of internmediate signals, the set of internediate signals
conprising at |least a portion of a conpensated signal, a first m xed signal
and a second m xed signal; and processing the set of internediate
signals, the set of internediate signals bei ng processable in a manner so

t d t_of t figSL outp | and
2 second out put. & e SubR ne? i ST et BthuBaip Rt g W o

processabl e first filerranner so as to produce the conpensated signal, the set of
i nput signals are processable in a manner such that the first input si gnal
is mxed with at |east a portion of the conpensated signal to produce a
first mxed signal and the set of input signals are processable in a manner
such that the second input signal is mxed with at | east a portion of the

conpen§étedTbbgnaﬂﬁmgammuduvﬁimdéecﬁmd m xed signal, and wher ei n
t he fl rst and SeC e ein tl?l(eegl’5§ fl% ns al;’Oe &Eﬂoces C?'I"IbISeCO 'P ur qa[?or rrecg\ﬂn aS 0
produce a first f { processgﬂagY@néF SRP A CeEord 8y ?q proce

si gnal r espegédevstigythe 1rh;e nfited Stgnaingl a sea@Bds0ast B Wrodiicg 8 dirs ﬂqugv bﬂﬁeﬁed)n t he
second filter processed signal and the first filter processed signal
respectivelfgnﬁo A processing apparatus configurable for receiving and
processing a set vﬂ*ferénﬁ'%se§6rﬁi%qﬁeﬁfy%&§ku§§%|omqwﬁ%uratbh!eefoﬁ?Jcet?ihg hfput
signals conprising a first input signal an second i nput signal, the
processi ng dapgressnsuthe ceedndgnixadlsigndlgp pmaeres sorag tohrroduse ofecppdfrequsngnal s
in a nannerF%&BE%dgg Qroduce a set of output signals comunicable to an

out put nodul rocessi ng apparatus conpri sing: an i nput
portion confi gur atHeeeif tie fire dikenis cgfigireble &dr rakivingpbd pocgsiag theffirafiretjirmcy nput

nodul e and proc ing the set of in signals_in a manper so as to produce
br ocessed | HEUE-E SHII S TBAPET @ 150 Bropkrte Frbut eBe R RG] gnal and a

second processed yupsh tfd GR8hd filddds configurabledBr Pé&él@ih%@ﬁﬂ aicﬁeﬁmgtth@ﬁec@ﬁuml ed
to the lnput pOI’tIOﬂ in a manner so as to receive the set of lnput S|gnals

and the prodesyeyy PWﬁﬁﬁse%ﬁ'ﬁjﬁh' 9 ManpRer S0196 &Y preducathe ﬁS@?rtdlf@iiﬁf Rrefesepd signal,
configurable for as
I gu vile gﬂfg‘%’ ﬁs}:& M;ﬁ.tl% ﬁé?fi‘éiot%ggd E‘@H%r%& tgsanh hr&elHENGE kP

to produce a conpen rate i on beli ng further
confi gur abl efra‘qoencprpcm"essal slgmﬂ e ﬂetseoindﬁﬂtpuprosasgmbdlgnai in aanmanﬂnrasstumhx t hat
the first qpﬁi nah is mxed with at |east a portion of the conpensated
signal to produtd®® ¥°% st nixed signal and the second input signal is nixed

with at |east a petickdi®thedfecthteopipaREGEk @EnfRugibRl fof Gechiving WA pPoce8hgRRe M Xed
signal, the internmediate portion conprisin ca first mxer coupled
to the i nputsefhrtfiegrench pé?c?rsé%%“aé r@@'etﬁéﬂ?E%Veﬁrﬁ?"éesiel‘lé'gf‘i"r'%ﬁ MaRPEtseSE hal |
the first mpyxgpofpgighss.configurable for producing the first mxed signal;

a second m xer coupled to the input portion in a manner so as to receive

t he second input signal, the second m xer being configurable for producing

the Se%%.”d r?hé%pocgésglggl)ﬁaratus as in claim 17,

wherein the first cutput signal is based on the mixed first frequency prdcessed and
second filter processed signals, and
wherein the second output signal is based on the mixed second frequency processed

and first filter processed signals.

19. A processing method comprising:
receiving a set of input signals;
processing the received set of input signals in a manner so as to produce processed

input signals;
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a third mxer coupled to the input portion in a manner so as to receive the
processed input signals, the third m xer being configurable for processing
the first and second processed input signals in a manner such that the
first processed input signal is mxed with the second processed i nput

signal so as to produce a thi.rd m xed .signal; and. ...ac ensat or
coupled (o at | eRetBRE = 3 BRrTIbEe nRly the s iemeoinrs B RTR PR b r o
m xer, the ceomrpansgiratn bed tangasdtb@ g hirkiohixe® SignaV bitDa sstdnd MRESEL4Ig t he
third m xed signal in a manner so as to produce the conpensated signal, the
conpensat or 28B&i ng further configurable to comunicate at |east a portion of

the conpensat ed %iralla%gngt {he 8B Br Rlerlfiafel digals2 0 28GR MeMetiRES sigidn

out put portion coupledto the intermediate portion in a nmanner so as to
recei ve t he pfocessebimiinkeehasingyrsalas damdradhee & eat @f duipiik sighatsi agmalising iérsb autput
portion beiggngggégg%r%p&ﬁ LQ. Rrocess the first and second m xed signals in
a manner so & (0 proauce P88t of out put signals, the set of output
signal s conpri si Rgheeeid tHeSgroededUlipus isighdd ar@ntlod@ssable omd nauh@ub Ritgpalduce
wherein the output portion is configurable to Process_the first and second
ni xed si gnalt@e FW%"??&%%%”%G“%%@WB'"%%%&P@E age Profeseabig inpdpanprbiicl dhad thg gnal

and a secon i dulicRi QRS Hagtla fRIRES Y @npen@d signal to proddbes Bish t he
out put portion is further configurable to produce the first and second

out put si gnamixedyigsedandrihe krs of swbhelgrals| are progesseiis edmanngnadchdbal thheecend st
filter pr OC%?p?J?gigr?all g%LeJ \Er%rPS‘t%ASYQ'pXmon of the compensated signal to produce a second

mixed signal, and

wherein the first and second mixed signals are processable in a manner so as to
produce a first filter processed signal and a second filter processed signal respectively, the
first and second output signals being based on the second filter processed signal and the

first filter processed signal respectively.

20. A processing apparatus configurable for receiving and processing a set of input signals from
an input module, the set of input signals comprising a first input signal and a second input signal, the
processing apparatus configurable for processing the set of input signals in a manner so as to
produce a set of output signals communicable to an output module, the processing apparatus
comprising:
an input portion configurable for receiving the set of input signals from the input
module and processing the set of input signals in 2 manner so as to produce processed input
signals comprising a first processed input signal and a second processed input signal; and
an intermediate portion coupled to the input portion in a manner so as to receive
the set of input signals and the processed input signals, the intermediate portion being
configurable for processing the processed input signals in a manner so as to produce a
compensated signal, the intermediate portion being further configurable for processing the
set of input signals in a manner such that the first input signal is mixed with at least a portion
of the compensated signal to produce a first mixed sighal and the second input signal is
mixed with at least a portion of the compensated signal to produce a second mixed signal,

the intermediate portion comprising:
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a first mixer coupled to the input portion in a manner so as to receive the
first input signal, the first mixer being configurable for producing the first mixed
signal;
a second mixer coupled to the input portion in a manner so as to receive the
second input signal, the second mixer being configurable for producing the second
mixed signal;
a third mixer coupled to the input portion in a manner so as to receive the
processed input signals, the third mixer being configurable for processing the first
and second processed input signals in a manner such that the first processed input
signal is mixed with the second processed input signal so as to produce a third mixed
signal; and
a compensator coupled to at least one of the first mixer, the second mixer
and the third mixer, the compensator being configurable for receiving and
processing the third mixed signal in a manner so as to produce the compensated
signal, the compensator being further configurable to communicate at least a
portion of the compensated signal to each of the first and second mixers; and
an output portion coupled to the intermediate portion in a manner so as to receive
the first mixed signal and the second mixed signal, the output portion being configurable to
process the first and second mixed signals in @ manner so as to produce the set of output
signals, the set of output signals comprising a first output signal and a second output signal,

wherein the output portion is configurable to process the first and second mixed
signals in a manner so as to produce a first filter processed signal and a second filter
processed signal respectively, and

wherein the output portion is further configurable to produce the first and second
output signals based on the second filter processed signat and the first filter processed signal

respectively.
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