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Descri pti on Channel Reconfiguration wth Side
I nformati on Background Art Wth the w despread
w@adwpti3ss7 of DVD pl ayers, the utilization of PCT/US2006/020882
mul ti channel (greater than_two channels) audio
pl ayback systens in the honme has beconme conmonpl ace.
In addition, multichannel audio systens are becom ng
nore prevalent in the aldsoriptior € and next generation
satellite and terrestrial digital radio systens are

eager to delyagE Hetbhiighaiaith SideRtoriitidn gr oW ng
nunmber of nul ti channel “pl ayback environnents. In many

cases, however, woul d-be providers of nultichannel
content face a deart hBetkgoekd fet eri al . For exanpl e,

ot evilb e wilestredd Sauion of DYy biayfR, hERERERRE ofprdfichepgel
(erédted RN otcRantél)iadiopISfback SEAENS inGROhENE hidBdcoi St S

i n either nmonophonic ("nmono”) or stereo format into a
comruenplasea dm addition, maelticiannel audiq systsmstare hecogiipg morgprevalent

int é: Qﬂtgl%lf)ﬁge 51{21' rf‘ex%< é&ﬂ:ﬁtﬁ)rrﬁg{ehﬁg ancf RireSia'® act}. r%lo Q%S(}Eﬁlg are
ogi c can Ta an original stereo recording a
caggedRlctt @ multivhdnnehaomtet taippiowibgswdbarnfstwdtchangel playback
iinformation deriveq fromthe tereo.rec%rdi ghitsFIf
envnr%qnsgi-s.’ [nagy £ doweyely woplrdébq_]ggyléie{slo n&qlg annel content
facécé ﬁgﬁ'ff%ﬂ%ﬁc@frﬁa@iap?&a&%ﬂe?mo@@pdﬂuﬁ@ ASdsftOstill exists as two-

rporation. I'n order to deliver such an upmx to a
chaonel stemephosic € atereot) trackyonder Assycha thsiry issndappandytp fapmix”

olutign to e, | egacy .content .duri roduct i .
sucf Rlego grufint BeheSHE e piRT S Rbp e G L T i into
a mRBIhERRI fdragugh sone suitabl e nmultichannel delivery

format such as Dolby Digital. "Dolby Digital" is ?
t r aBorEATksodItions leRipt fospeRaring this trepsfennatieg: EoF gmaple.fplby

t i | .
ProfYfef 1 Wy o Bt BRI Hh A AR KR B b TR upmie
basui oh Xieagnginberansiod detingl fodma ylastkreo kevotding ftselfiefDadbys , Pro

t.he content proyider has co e.contral over .the
Logig e P LRI HEeecs o s Re - BPTF FICePsibhn ¢ he
Cogygﬁftféﬂy TRbRE ffdeliFey SRWRR Phix tc5a 8%1MeR la&ondeht provider may

t1on, pr OC_ESSI ng constral nts E'.:l.t t he pr oducti on .
apray de upmixingesodwtidn tp thelegheyseontans during priodugicmssddhersiansmit

and, .t herefore, . t.he possjbjl i usi ] .
e Fo e BAT e G 3 Pch o Blatl PG ytichanne
delARAY Forigt stich b BolyoDikhl. ODdlbyPidiad 8artmdemanbadisby

First of all, transmssion of a nultic annfl signal in
Lakasatpties kigansing Corporation. Alternatively, the unaltered legacy Content may
be delivered to a consumer who may then apply the upmixing process during
playback. In the former case, the content provider has complete control over the
manner in which the upmix is created, which, from the content provider’s viewpoint,
is desirable. In addition, processing constraints at the production side are generally
far less than at the playback side and, therefore, the possibility of using more l
sophisticated upmixing techniques exists. However, upmixing at the production side
has some drawbacks. First of all, transmission of a multichannel signal in comparison
to a legacy signal is more expensive due to the increased number of audio channels.

Also, if a consumer does not possess a multichannel playback system, the transmitted

multichannel signal typically needs to be downmixed before playback. This
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to a legacy signal is nore expensive due to the
i ncreased nunber of audi o channels. Also, if a

w@eovsusass7 does not possess a nul ti channel pl aybPerksS2006/020882

system the transmtted nmulgichannel signal typically

needs to be downm xed before pl ayback. Thi sdownnm xed
dowh B8 signal) iDEaRIA) is nbiSide@tical thetht beiginal legddyecontentanbinay

| egacy content and may in many cases sound inferior to
in mumecases sund inferiprctg the Origigaly depi ct exanpl es of pri or

ar I Xi | i i '
o LRI AEL0aRE RS of Bllob bl il SONE BT A6
and &sBUAPtibM aiidst Repetiveiynad just dpnaribedo Mhaserscavpies ahsmethet

and that the upm xed, signal .contains N=6 chann N g
the qriganal Rigg) OEISAYIGE Channgls At %“%BP‘F@ sfhaf Qg s
charPERIYE HeQR BB o M8 EAHrhiRid! iSperfornttdrat MidiFodiction end,

performed at "the consunption end. An upnmixing as_ in .
whefdaGin PIG.i2puphixitg isiperfopmedcairthe eenspippionand, AREPEENS s In

signal,s .upon which it | . O 4 i X: h.Sa :
FIGS, Jarytiiios B fbeplyel oy bEREHEAT It e
perfbinPan dpmixissbRetithedtetdrtcdtopsatblind 2uphixan audi o

system one_or nore audjo signals cofnstl uti nt%

M Brederriag taFiGilnt theiPgerction PartioR 2oL uaoHeFR: §iiF &5

her ei n; ; i . fi
morg fho R Ep it S PR DY el B ERRS in S ARDORer fgures
herciRhtie sudiosignal mpay repbearit aechennel gk anglefichenne)a right

("Upm x") 4 that produces .an incr.eas u £, i
chaio -t GRS DR MRS Gt VEO e e g T4 he
prodtRER ¥n RlcPAKEmASRr BPRLIi6 dighBlsRohAitiaid RICHheHEIAEpaix Signals.

ormatting function ("Format"”) 6 that formats the

TheNiEhixrSighal meiapplBidgaal fermaites dgvice priosmpttinag|fangtion
lransm ssion Qqr st e £t ' '
RS R R RS g Ul R i T s,
trans@ERiones sk¥adeh Thegasiutipid @ay prolideatBeafipreistorperdioding.
systemin which a deformatting function rfd formatter
Thect)@/vn@tted(mgy@fsarﬁﬁceyvefiby st AREPHRR PPBIOR 21e° g1 gRaY S
in v{}ﬁ%ﬁ r§ ﬁef%;rﬁ%ﬁgg ﬁlnc{“ijélﬁrg?b(de?bﬂﬂé’f{e? dbAte QD ARRI0% 108E RS Be

usse ove, In sone cases a downnmi xer
forristtédostgrnis td aheriNi Ghangelf Uproix Signdls Gownmprroximation afghem). As

. downm xes .t he N-Channel Upm x signaks. to.
dls@é%"?si“@ FANG C86T 8 SRV e(‘iié?‘ﬁﬁ f’%@o‘%ﬁngwl\%%l,a &\E/]\ﬁler e
¢’D iﬁgfltzrdlédmw&r&&éﬁhe -Chanden &pRiQdigails anMpChanmeh 14
of an

udio system one or_ nore audi o signals
Dowomsést Sigotls fer anapheoxirantiay olghera), vdicghM<N-are applied to

f tt j t ' " "
I e
motd BRI §Edl PEorStitusihg MGhafihel Orlgisal Sighai dre apiflieguo e dormatter

the sane reference nuneral is ysed . .
device or formatting function (“Format”) 6 that formats them into a form suitable for

transmission or storage (in this and other figures, the same reference numeral is used
for devices and functions that are essentially the same in different figures). The
formatting may include data-compression encoding. The formatted signals are
received by the Consumption portion 16 of the audio system in which a deformatter
function or deformatting device (“Deformat”) 10 restores the formatted signals to the
M-Channel Original Signals (or an approximation of them). The M-Channel Original

Signals may be provided as an output and they are also applied to an upmixer function
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for devices and functions that are essentially the
sane in different figures). The formatting may incl ude
waela1084888pr essi on encodi ng. The fornmatted si gnBCBHUS2086/020882
recei ved by the Consunptiongportion 16 of the audio
systemin which a deformatter function or deformatting
or uptaikineddviRef-Upmit™))l 8 1hat npativssabe Mi€hhmreh@rigen! Sigyalsite
to the M Channel Oiginal Signals (or an approxination
prodgee Nhghgunelr{pmgx Bigaliel Ori ginal Signals nay be
provi ded as an oubgy;osmr{ttpgym@;,goﬁl so applied to an
upm xer functionor upm xi hg device ("Upm x") 18 that
uptispedts bfithe lokdShitrimedntionipgovidé alBirgaies ta the prraugeseents of
N- Chappel, Upm x, Si gnal.s.  Di scl.osure of..the |nv '
FIGRSGBe £ Bt Sifiobls aring i btad AstpFis O ohs Mreel obiey
rathéﬁhﬁﬁgprﬁf)ﬁ@g‘ﬁﬁ N&Yak céifterdtlaBSithek thdgkoductionror e¥dsupiption end,
according to certaln aspects of the present_ invention,
analysis b thetl pgasy gprtent by preeess af dexexanmle A epgodst MY gepgfate
producti an _Qr:  Consum L on. - ' f
o B5RF S5 O SRR TR ARVl 208 Ko, bl v
the EEW @ineend budib ieformationitd e, flirtler prededeathfor mkampitor decoden
t

Thewmmer i woigh S APTRIRBAN Rt Fapt HfoaplogBe nyRRsH. pygny
Waylg )rf])? B Ene ddEEQAAETIon ARATRM) Blclidin Wb Cdk aip, mBBdding the

Or Rt on I's sent i's not &ritical to the i nventj on;
sidentafoymasigss inothe sedid infgrosatite (egf, dvidingiity ar by sendingihe side
. ~including, for exanple, genbeddi ng t | de.info ion
infop A LSRN [ o R B L o Oarul R ich MGhidRs
infoB@REb)0 “Eheodel di ‘Abesdert inQhis TepRk Blefiryrefgectvely] to a device
own bi'tstreamor nultiplexed with the audio, ,
or proviesy snao¢iaiey withmredigtipn andha deyee gemiocess gsoriaked Witk ext

con\er| el Sikan - c%%%(ffcgseér(yii pgggfg\g;elsgﬁy}y GEm&Y nbYiRGGEdS A A2 %%gﬁ%ﬁgn

- production an e ‘of process associ at ec
“entddifiy’ Cands depidingy” "Sidecinfatestior gemaratet by ae sseslemamy arstruct

the depadBEReR 1o UBGADS FEAPHATOR. GBS L SOty Haey O piipine
wiﬂg{g%tﬁeeﬂf&f éfﬁé in&’d’iﬁlﬁggg.oﬂﬁhoﬁ’gﬁ"é&@my Bihg ubfex leBAgYe mﬁ; lie at

Thus, t ecoder provides upm xing with e

the peidpciidn eidy érei aohametaynstillnec¢ive yhaltsost legacy opntepkthat may

mx techni que..may .l.i.e at, t.h oducti. o
be e el SRR iRt tre WAk PR o0l
addithidl, sigRifidast Rbéatg Pawkr mapbt atifeed 4t an entddet whaahek the

pl ayback systemis not available, |n additiaon, .

legagiycpontant em{ sopersiesds Wdonmakien fora/high quality upadrglloging the

C t . ' .
a3 S, B0y 5l ARG OB SRS R 13 s e
sidé hortietiod eathérahamdrogngitg hiadtly; smahdnyisfienveost pf supbgpimiy side

. resources ,betiause it only applies the
information is typically very low.

Although the present invention and its various aspects may involve analog or
digital signals, in practical applications most or all processing functions are likely to
be performed in the digital domain on digital signal streams in which audio signals are
represented by samples. Signal processing according to the present invention may be
applied either to wideband signals or to each frequency band of a multiband processor,
and depending on implementation, may be performed once per sample or once per set

of samples, such as a block of samples when the digital audio is divided into blocks.
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side information rather than deriving it. Lastly,
transm ssion cost of such upm x side information is
WO ywea3dssy very | ow. Al though the present i nvePCT/0820861020882
its various aspects nay invojve analog or digital
nals, in practical applications nost or all

A r}g':ﬂgb%%‘godlmﬁn& man SmB]loe‘ cithrel filterbable ope triwsforal i n t he
con‘ifég}aglﬁél gﬁg?gﬂ% ?)[e]arr?p &%' { 8}&08 naI S %ét?}g%gegeﬁtgp@%pn shown

and)ie&&dﬁll ingomue6ibali It HIQ}St B €4Allf4€‘33 SAtSG: e Wm@f‘re@ﬁ)&e Q%nal
s1g¢££ d either to w deband signals or to each

_ ﬁE}}i i fsugh ﬁ%l o1 9¥amiriey PEDE sigopls) andppbpibenitng
sult‘aﬂle'tﬁ'ﬂi’é-ﬁﬂﬁg(%%}ﬁ &%H@ﬁéﬁhqgld X n&s mgei‘ itﬁl e or

once per s such”as ‘a
frequieney bands dwlich é)landmdapbe Elaﬁi@d/ﬁodﬁdlcalrﬁ&db bbbl $1uﬂ1an ear.

Anghinh b 3a. B8 Riane Bt conn gied ek thefisnesslampineds prnciple,
eittRFH GtebRAk r 8 trahdT6rnP 2§ PRlend x)ﬂé@:ﬁttb 9&1%@%?@ gtxq%eécy

descri bed in connection wth
conyefgion ame jts irvasse, Saigdatzledsikgmales of embbdintehtse fdepeatsrof the

kR BB R SRR R Bl AR

timé mScmteEesﬁe:mgangfoﬂm (STIH'D. Tf GAVBO&prEARES, ho\(%'v&h that the
may be related to critical bands of ‘the hufan

mV%léan It ¥prighsspeds igot lirmited tjiha use panyimarienardinetd-
[ n principle, either a
ﬁe@@ﬁ%&eﬁglgﬁﬁ&o&f cgﬁ‘t/ér}g%? %)brcrer%srmy be enpl oyed to achieve
t i riaapmrﬂmuﬂlﬂt yneaspoa of iherpresedt inlventidiy & iithodJore
F,lg etxanp S Of nbodl ts of spect s of the
P“"feﬁ%“&%{“ #s d’é‘gé}‘ IBébBﬂﬁ ek li‘i‘og‘%ﬁf‘f&}l fit aftlsaﬁt pBeARdie yignal
havingahé §8hdBumbe B chartdaf t 0
aVTrgzltnsf orm lil:%TDFT) al t V\E? :ﬂl% %éédggglge%%?gelgnﬁh%gfg%dm signal
reprepRating |48 apeipeheinesh comprises deriving mtmuspmst for elmnnelt

i 1 se a artlc r.ti requency..
s AR08 5 e 1 BEBL S bl T B i
infoometi@s hatthe dbriting recedas i tht BYRAI0AS audio ¥RinADSk 1fs0r
at_ ] east one audio signal or a nodification

ocessin
m"‘g Catipd, a dg PrXIHngHEO WP tbatéil@\#éqs%hhthﬁ Bhleasi@ns andio signal or
audl nal,,
o Rl oSO e b R SRR Ry SO0
includﬁmm dlaamd gedonifiggratins bf thetat ast dne raudi@a;lig‘iﬁl or its modification

whySirt b SEGh e ER iR o BsdnaricHngy fsehamel ha
recnfigulifs.| Yhésk [ERE 8he Afdib §1gﬁatl%n§t1ts lGREficR0R Eh & GPRbr

or its nodification, and providing an outpu
morp gudigsignalsy in whishsesel thesnodified ‘a‘udmmneneg;[@ialsanay besa matrix-
encgﬂégglfrléﬁg%%tﬁﬁg a(g vs{h(e gg%olgieg,tas tyraur(r:lgtln())(ndsecof rr o% Qﬁa Qct]cgrle matrix
decoder, the modified two or more audio signals may provide an improved

multichannel decoding with respect to a decoding of the unmodified two or more
audio signals. The decoding is “improved” in the sense of any well-known
performance characteristics of decoders such as matrix decoders, including, for
example channel separation, spatial imaging, image stability, etc.

Whether or not the at least one audio signal and its modification are two or

more audio signals, there are several alternatives for channel reconfiguring
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i ncl ude any channel reconfiguration of the at |east
one audio signal or its nodification when such a
W@ b@anadsst econfi guration results fromthe i nstPUDUSIING020882
for channel reconfiguring. The at |east one audio
. signal and its nodification nay each be two or nore
insgpefions s Ageeding torpngfalteinaivss ghe instenctiond dre dol wpmnixorg the ae
i . j xencod nodi fi cat.i on, and, when,
B 3 I AR S T ek KA PR
thedestndtions foh Qpnﬁbdné,ltﬁéirdswlﬁnﬁ inuiBEC fAMEi00s Sl a3 loPeal® ¥han the
1?1 owfde an, i rrProved_ mul ti channel decodjng wth respect
nuiner.of 4udig gigng!sqronmsising the at leass ane owlio pignelras iswaedification.
Ac8dr8Rs othEPSItIRLRAS 38k drsinnd ind i 088 MREaL
Carfy_ \%el IO-Ignovvn perf g%rréanceélc gﬁgg%?anr’% 1§§t}«'gc§m§§,’1§ee%@8§gne
audig gignal endats moditietvderstwd orahodiandio sigialse Xanyfiet of such
nel. separatij o spatial, imaging, inage stability,
°th_§‘{1 a0 eth o I&Ptrﬁfgiont* AE 195 deviay inghibe e b mergmudio sigaals
suchttBat/ Wik dSatrixed &f fcdo¥ins with e iﬁk’tlgdc'ﬁoﬁé R Ao Fmndi RS Sthe

are several alternatives for channe
resyliipg prmber ofingiliestignads isdess thandbonahber dfaudiosignals comprising

' . the dnstructions are for, upnm.xing the at

e 8 AR e Rl UL VG P32 Pl S B oo
are fibremcanfiguriag thetwacaransi@nodiowidnalstsieh thas twhéntrbQRgighR in

upm xi ng, the resulting nunber of audio signals is
e ?ee‘?’g}e Hrerinstrretinp e recontiguring the nymehes of audie isignalg

' | . i {8 Lficati.on.

e 595 O Y BPLODBLIRS LRI
intendedieftiegepiodygcddnst chatgednThe httleastbnd ARk sighal udi 0

i-gnal_.a its nmodification are two or nore audi o
modiFlinA e, oubuiRey by f duaenmpravard riior ARV lshape audio
sigﬂamafﬁyﬁbamgﬁ@[,%gp%ﬁ@p}ymm Xing the two or nore audio

signal s such that, when downm xed in accordance wth
t helniany of thetaligmatives afowkethotiongot ddie comaprebdiomiy emplbgid,

s LB LB P AT S i
frors dooinstnations fr chtfied retbhRiiRsl VIBS at 1A& dn@%h&ié_cstiétﬁpﬁlay be
S

. are for reconfiguring the two or nore audi o signha
le‘?E‘i ftq frgquengy b?«nc}sea@é?m ipsiredion farchamph recenfiguring thay be

i | . ' ' nber of i 0
itk ROREEH S Opd S0 MU . FERSGpl GL
invéngion tinahuds adiomricoliers pedetisindisactsingthalls are i ntended to

h .. Th I [
o hEPHERE i EhoRich e o Ginvmof agurtpRs DFayodsesing at least
one@adid sEAAPEEEHBHiACEHSH BNhOht A ofb aacﬁeyg?gnfdr@%g sqme

signal or its nodification, respective
numbggofehaanelans theat lnast adsantiorsignal, wath asli@signatpegssintng an

oSG U P 15 g

one audio signal or its modification, wherein the only audio information that the

deriving receives is the at least one andio signal or its modification, providing an
output that includes (1) the at least one audio signal or its modification, and (2) the
instructions for channel reconfiguring but does not include any channel
reconfiguration of the at least one audio signal or its modification when such a
channel reconfiguration results from the instructions for channel reconfiguring, and

receiving the output.
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fromthe instructions for channel reconfiguring. The

at | east one audio signal may be divided into
wo e@gus2ssy bands and the instructions for chanP€l/US2006/020882

reconfiguring may be with regpect to respective ones

of such frequency bands. O her aspects of the

i nvdhe methddraaxfisthey evroprsecbdend reroaf guriignbe secetved at least

: >ar dj &2 anot her aspect of the_.nyention,

ong B8 e 58 BBt R 00 P BEO G loolhlod iy

reconfigdringatThent Bast die aatlid Sa6l aRDRs AddifRagbIRaY eAVbdSvo or

t he same nunber of channels as the at |east one audio
moge auilp siggalsrn yilishcase.ghamodifinddwe e mage signalg anay be a matrix-

SR8 ARYIA L [ Vi j ] f hanpnel .
o reconfi E}UC??EE? ath ﬁ’:ﬁg%?{éé:ég%@ 8?12?%3*5%* g?%rﬁl g‘lo ro@ Ellacttlé' § matrix
deqedgn, theonedified twiher miore aigo siphals auaglipeoviidd @t imirbosl t hat

AY] receives is the at. | east one di o si gnal

el Va0 0P R ke 5 thcterating OB i o o drs
audid ighllle. Blmpreast’ i90&daH YhesaicdRabe Rlin e IDL Eét%'iﬁegn’

and _ (2) .the instructions for channel reconfiguring but

Preggid dnviegtion, desqiibsd abgvezhannel reconfiguration of the at

| eagqt, ; [ [ [ its.,nodifi,cation en such a
cha%%g?ﬂggg%%¥$%%Pgﬁ?ﬁﬁa%%@hﬂPgﬁf?%ﬂﬁ?ﬁg“?%‘FF@@FP ns
recoufiguringringtuctiewsonfor guampl, ushiting d6wkmbang, had reconfiguring

gi{}%ﬁ Th rre%h‘cl)“g1 nay Iurth,er conpri se channel ]
Sug G Y gt awdo sgdalsyenaigs thesymie byhanaerdneresipgiell
loc®tiod igfyd 198 HSTs Ak ; ' i nstr.ucti on
L s R G
in the §irrh pspeatofi the inveuliidn, ¢l atdenstene aeichsifeal owits afodifvation in

i 0_signal in which case, the dified two or. nopre

the??"‘g’ﬁ‘gf“s”%ﬁﬂ ‘%@'%P"PHF?SF SRS iRl (FSE s Bidlo gigmal opfien
modgieai@ in #8ich\ase IRBYEdeviAERAY SlclRle &gﬁ @ebin &sgﬂg thelat least

decoder, the nodified two or” nore audi o signal s~nay
oneigia Hgnah Ar ithprodification| T antyanfitled altbowtiotenof thistdspee p dot

cQqli unnodi fi ed or nore audi
prefdit VS Wil 8 pdt e O szt et BRich Bmaioved.
instringiohs may bagdpeesd withdtteerease ! adythamid AtonHESaHbPAGulting
[ first aspect of the invention, there

above. As in_th C
ﬁOIBrtEC HAreRtQRs f‘\féglalfflﬁl TeeRBASEINg econf i guri ng

i ns ' : 141 dowam .xi .and

oot B aspceor G Wpfion, HIEAGon AT KR By i
modifivationsmazhe dizivtedbnto fragaemy bands is paidhalasd he adstRidGoRd for
h whi.ch such. audi o si“g als are intepded to be reproduced
chapnel FeqRfiERApg ]ay bh e$nepkie onsyelcsuch fregpgncy baads. | When
the bdvghodt fuHBETonPriBese e Hi st i L& O of
e e onPSe AR e St Par TR LA RHORehd] or
its m@@ﬁpatm@smgdﬁg regpiyad finstruciions for channel reconfiguring, the method

may yet further comprise providing an audio output and selecting as the audio output

one of: (1) the at least one audio signal or its modification, or (2) the channel-
reconfigured at least one audio signal.

Whether or not the method further comprises reconfiguring the received at
least one audio signal or its modification using the received instructions for channel
reconfiguring, the method may further comprise providing an audio output in
response to the received at least one audio signal or its modification, in which case

when the at least one audio signal or its modification in the audio output are two or
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nodi fication, in which case the receiving may include
data deconpressing the at |east one audi o signal or

w0 e@ensasst i cati on. In any of the alternatives PET/URL086/020882
aspect of the present invention, whether or not data
conpressi on and deconpressi o “is enpl oyed,

mokd@idiolsiighalngherBiettod mir yet Gettivdr cbRiptisd Rh@xaREEdihe o or
channpel  reconfiguration resulting fromthe

MOFHy Qlé‘ﬁ}l@?rs for channel reconfiguring. As in the

fi f%&%ﬁ@&%th%ﬁ rlcBM ﬁ&és%coxg%%gﬁ% tﬁde%»gééwga‘% 143652

signal or its nodificat on ma
audio eigualmmjitsaottifcation vainigdhe rmelaedl hstrivetiong dort dhansel f or

nnel reconfigurin be with respect to, ones of

rec %@?P %{9 A% SR SMPTIEPHYAIPE AR AWO output.
CONDithet ASpdeBGTHhd BYEALRE ihOBIE BERINE gnél‘ﬁlﬂg%ﬁtdee&ﬁng system

audi o signal or its nodification using t recei ved

prapiieing seahi ieefbodsp an epdin satoder auchdn gudio dg:odcmfer weg ingdsystem

gk {ASESHT i TR B LR 0, .,

meﬂmds amdlan aathgrttebow fortuse Iili’Dd bﬁdtﬁﬁbr&ﬁclng fsuc(lﬁlheﬂlbﬂs
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As in other aspects of the invention, there are alternatives for channel
reconfiguring instructions — for example, upmixing, downmixing, and reconfiguring
such that the number of audio signals remains the same but one or more spatial
locations at which such audio signals are intended to be reproduced are changed.

As in the other aspects of the invention, the at least one audio signal or its
modification in the output may be a data-compressed version of the at least one audio

signal or its modification, in which case the receiving may include data
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instjugtiens foo charay! fecortfigering,ovajt i mstmql)foﬁy hﬂmﬂgbaﬁh duifEdby a an
auydi o out put one of:
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audio signals, and matrix decoding the two or more audio signals. The matrix
decoding may be with or without reference to the received instructions. When
decoded, the modified two or more audio signals may provide an improved
multichannel decoding with respect to the decoding of the unmodified two or more
audio signals. The modified two or more signals may be a matrix-encoded
modification, and, when decoded, as by a matrix decoder or an active matrix decoder,

the modified two or more audio signals may provide an improved multichannel
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one audi o signal. According to another alternative,
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ti,cha neI decodi n ect tot
cory b SRS TR RERAEA cPhast B P RRE R shgiobh herein
descﬂﬂmﬂmmhdds i(3) a/Biedrein prédc8@ B ofi€\Sah@Bereih d¥s&@¥ed methods,
o s&ggts of the present invention, described above.

itsfzenm prodyeed hyeanpatpEsadapted e perfrsmathe meathagls of ones of

the%&qg@éscﬁf,@d:ﬁlleﬁiogg any of such nmethods. In yet further
aspects of the invention, two or nore audi o signals,

each audi o si gnal Des:pm&mng"thgbmmgsh o channel, are
rmd#fd el is aq’uncglona enqgl)tficl gl'o&(ddiesllglgigqacl)fs a Ir)rr?&‘ art arrangement for

upmixing having a production portion and a consumption portion in which the

upmixing is performed in the consumption portion.

FIG. 2 is a functional schematic block diagram of a prior art arrangement for
upmixing having a production portion and a consumption portion in which the
upmixing is performed in the production portion.

FIG. 3 is a functional schematic block diagram of an example of an upmixing

embodiment of aspects of the present invention in which instructions for upmixing are
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sucheaedomfigueatipn anperfifrmied én therconsunggarpobieh withtwaadeferendg toathe
. bitst rgam proejuced by gnes of the herein described
inspraetipng dor chiagne] recpplighialiti-cam pr oduced by appar at us

adapi@hct & PRIEGSR sdhemARE BRER df%tffgré?ﬂ 88 mﬂthérfg%naﬁﬁ%dn .

described nethods. Description of the Draw ngs FI

changelretenfigurgival enghidimertt iof asyleois lof theagresent tivertiqy: i he signals
r.angement for upm Xin i.ng.a praoducti.on _gortion
oo 4 GRS B F B it EpRe RS Rl | s
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functional schematic bl ock diagramof a prior art .
withpwtaatraencato therinstpietiensigr Reammalyegorfimeiian: divepesonfigpration
inf33RnIER5HER! 168 REMbLARchbo thb gk Bt
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thegpercr)]glic%iloln Zp%gtio%hr%(r)]&%les the signals applied by reducing their cross correlation.

FIG. 5C is a functional schematic block diagram of an arrangement in which
the production portion modifies the signals applied by reducing their cross correlation
on a subband basis.

FIG. 6A is a functional schematic block diagram showing an example of a
prior art encoder in a spatial coding system in which the encoder receives N-Channel
signals that are desired to be reproduced by the decoder in the spatial coding system.

FIG. 6B is a functional schematic block diagram showing an example of a
prior art encoder in a spatial coding system in which the encoder receives N-channel

signals that are desired to be reproduced by the decoder in the spatial coding system
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reconfiguration enbodi nent of aspects of the present
i nvention in which instructions for channel
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reconfiguration enbodi nent of aspects of the present
systtMyvent i on. The signals applied to the production

POrEIOR i &4 Rurd®RGhd bRt B iR SRYRinkRAlidealiR@DP®br art 5:2 matrix

reconfiguration when such reconfiguration 1s perforned
encoder sitabbofos uspwithra 2ob activermatiix deesder.ef erence to the

instructions for channel reconfiquration. The
reconfiguration i&ﬁf(@ﬂ’(i?’ie&fn %’f_oéflent fromthe

Pr gdecBide '_cwﬂéx@mﬁl@oﬂa@@emuamvb@mmm WinixiigG  5A
is a functional schematic bl ock diagram of an

arraageraenje e e RradugiioaROmestigsr fdhe arrangemert Mt hyyesl Qriginal

. 1he, si i Qyi i : .
e 01 B L BBt v o
or 126Y6 86tk B upmbCsid© mformaBon FBérbredpmixcnfamatios )24 rmad ite 2

MR RO P —
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onal schematic bl ock diagram of an arrangenent
destribedttietdw.t Rernpat 38 moayi iodlugens niudirplexsd iof martinlpeng fupetipe, for

appli.ed by reducing thei ros orrel.at | N
exafl 47 e or reiton e M el CEER ST el e
infHrABHA Mg RSdr AgtadRiof fd BRABplef a Serfal bidstreaf orgracaldbbitstreams.

spatial coding systemin ich the encqoder receives

Whisthen thereatpus bigsizgaen ehthe Pradaiciiens20 pertiop op theraspgeends fijial

b1 RGRY i 3P&libA! FeeM fdCa sBfRH1S d&ta-
or ] RERSFEA 0 BR APHR, PERELPE S E e SORP s
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losg\}in alm% oés?eess %rrx]cco(c)lcelf‘e (r)r ern%g 1In\é % cﬁ-oﬁ.h We%ller the output bitstream or

bitstreams are encoded is also not critical to the invention. The output bitstream or
bitstreams are transmitted or stored in any suitable manner.

In the Consumption 24 portion of the arrangement of the example of F1G. 3,
the output bitstream or bitstreams are received and a deformatter or deformatting
function (“Deformat”) 26 undoes the action of the Format 22 to provide the M-
Channel Original Signals (or an approximation of them) and the upmix information.
Deformat 26 may include, as may be necessary, a suitable data-compression decoder
or decoding function. The upmix information and the M-Channel Original Signals (or

an approximation of them) are applied to an upmixer device or upmixing function
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information ("Derive Upm x | nformation”) 21andtoa

being implemented by 2 selegior Posgieation r%mrtl@ﬁ ¢nqtshoynirgiden putpmphic
corffol & Aklal Ehtront BF MEHRNAE uldk bBL RIS BN TID. &

AR S 7 1% egac
shosvsg;pﬂibehcaﬂs tHe V=D had N6l will bo rumi&rstﬁad myM med Nchee aot
nultlplexer or nultiplexing function, for exanple,
limitgd therdo-nat s or arranges the M Channel i gi nal

S gﬂﬂgr% ex ?leucﬁ{g aSti A arlpgHicatiJpdt a@ﬂect@@ﬂh@bfh%ént(iﬁ‘&e@itlon

into , a sertal bitstreamor parall
twdatdié signats, repﬁbmnhag réspectbigtspaneo $xiund chamelsaire rdo:elved bya

Producti o th
e ST igesy et s ts Qe tngert ToleHGRRYR KB i B ing
thod@MyPhilo LiPRAIYEEWRatSY tpRdll§ réRirad AN SSIST anRIE @dﬁiall?,r six
encodi ng function such as a | ossy, |ossless, or

chanoels; lna’thldhonmcsl@yn%lnﬁ a loyedieauency eaees ph@mebmamnﬁgfery little

i on.. h
datgf e kel W55 B 1o R A with RO AR ik B AT hen
be Sétit 3 in Wrhikbr @atprmmdgl pretesedias aplies theapsiikingddstnrctions to
stored in any suitable mannpe t he Cogs tion 24
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mat t er formatting function format"”
and rediamkuprhmrmnstumtmhs triay bewecrinted Dy a ctf:vme@x rpd@esﬂw@at may be

1ncapal>?e ofe using the upmixing instructions but, nevertheless, it may be adapted to

performing an upmix of the received two audio signals, an upmix that is often referred
to as a “blind” upmix, as mentioned above. Such blind upmixes may be provided, for
example, by an active matrix decoder such as a Pro Logic, Pro Logic I, or Pro Logic
IIx decoder (Pro Logic, Pro Logic II, and Pro Logic IIx are trademarks of Dolby
Laboratories Licensing Corporation). Other active matrix decoders may be employed.
Such active matrix blind upmixers depend on and operate in response to intrinsic
signal characteristics (such as amplitude and/or phase relationships among signals
applied to it) to perform an upmix. A blind upmix may or may not result in the same

number of channels as would have been provided by a device or function adapted to
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Oiginal Signals (or an approximtion of thenm) and the
upm x informati on. Deformat 26 may include, as may be
woe@edsnsy, a suitabl e data-conpressi on decodePCDUS2006/020882
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chaf] ot o™ As @afen BBl poRA R A RER A b B
instrudvtsla d6doas) erexhmd ?IBUHJ)\IVYQ alsérthe b@giﬁ@ stgnal, if ddsired, fonene or

channel is a |owfrequency effects channel requiring
momeﬁlﬁﬁmaitft ehaand genfisuratienser Chrenal confieuationo i thihegniext

1nc]{%1d85n gorvgxmyfeh ﬁotl{)%[isb ﬁfe%rﬁﬁé? bf @%&Ee&? %g?i@{aél I%r}eﬁﬁvé &the

I'ng process I es
origifal andi@gngﬂastbum alsb dﬁSinaﬁaIt lbeationm atewilliclh pkiybmdkl a31d1m81gnals

ord t he d d
s pouie the ol o &1L ST (ORI
sighdl§ Phhs ?é BRnnEMRe@BioratibAP Ala nf’dl‘l@i’der elrak@dplepiprhitthg” in

I nstructi ons may be received y a EVI ceé or process
whichane vamobectianuelp atel reapyfed ds serge maanerpera targer number of

t ruct t hel
e R i DR A BESahE RH B g
to AARFYmMbEASS chandd, epatia{Rbti@trebonfirationtih nvmﬂch u]nam X,

as nentioned above. Such blind upm xes nay be
locmw|a§y@chfcbpnnels are intended to be reproduced or d1rect1ons with which

channels are associated are changed or remapped in some manner, and conversion
from binaural to loudspeaker format (by crosstalk cancellation or processing with a
crosstalk canceller) or from loudspeaker format to binaural (by “binauralization” or
processing by a loudspeaker format to binaural converter, a “binauralizer”). Thus, in
the context of channel reconfiguration according to aspects of the present invention,
the number of channels in the original signal may be less than, greater than, or equal

to the number of channels in any of the resulting alternate channel configurations.
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exanpl e, by an active matri x decoder such as a Pro
Logic, Pro Logic Il, or Pro Logic Hx decoder (Pro

wao@ba328Pro Logic |1, and Pro Logic Hx are tr aPeTrEfi96/020882

of Dol by Laboratories Li cen]ls)4i ng Corporation). O her
active matrix decoders nmay be enpl oyed. Such active

mata] XeallIO6F AJMm%éatféﬁ%ﬁﬁgﬁﬁﬁ@m LRAVAERNifFom a

response-to Intrinsic signal characteristics (such as
quadrapidnicictmfipncition (piraweret dyavt with hethontnriglyf fsonyrlgft gear and
..applied to it) to perform an upm x. bl.i '
e O S S
left HOBY Qerﬁ%orﬁ?ﬁ%htrffoﬁ%ﬂ?ﬁuﬁﬁna).deyi ce or function
adapted touse the upm x instructions (e, qg., |€ this
exdpéxampde pf 4 nen-upmRixing: geantigyrations gprplicafon oy aspects of the
channel.s) .. A "hlind" 4ppi / 1\4® Michael
presgpr g b s feeibd R E PP RLIRIS & 101504 68 Michae
JohpEartespfird Agust 3004 entitled Methiod forGepbinirg Audip iSignals

he acti i x_decod h as by a.mati |
Usiggapg gy Sioeye AnHts f S BREonarreatLt ERani: fr A5t gety
dovx{i‘%ﬁ? %rsi griald 1h B&YayRRGvoldd RohidiiH comtofidringhmd@hase

trinsic anplitude and phase rel ationships that are,
caneedlationyffedipassocinted with # staticidevoratx. Ear exgmple: an gipginal signal

si gnal s at re not e- enc |
R S B R by AR o
cenfel BRneLRAbASagEbI! [k thi{ &ise 1Y targerahhynealsighataiceys to be
~useful intrinsic signal characteristics), such
mixgdintp thejleftand sight or payhackinsirress Tlﬂ%ﬁlﬁé‘e@ dﬁéof*?ffﬁﬁéd by
i v BhdiCa . 2§ etweeh the
s R bR RO ooy B MBS el e
centee ChanePbrichibe gt asidgttt sharfnelshel covespoiding paypénsating delay

~ advant.ageously used f m xin t h a o it
A e e ROUR S
in ogﬁ'tg Qg&gfceﬁlb"ﬁl&gihgi eV h@itiort RoRRE cEapésatismailsicomputed for

ere or playback over one or nore alternate
andcipatiedto eechferitjeal dendakeachdownovrs chapeg! ingulgplogemove other

enerates side i rmation that | r .
o i AT O R S pecRsion
val@@iurRg pldyhcle fige @rrefPin®edtidredllvatsdfocthain geheration as side

configurations. "Channel configuration" |

in thi

infororation @t amencoders and en Eeayaltes maydre moyalim%l’ﬂlﬂﬁaﬁé? dggoder
o Pl ack audi d I ve: of i ginal audio
it o B Sl el ol Foeioie et 000

pl apt@chA deisdite as egaapls ofingpectstof titteidvéntionen p gpnerdliizsdd

with respect to the spatjal Ioc(fti.onﬁ of thef riginal
chagne; rscaigveation aygpgemeite hhﬁﬁ_&fo YeHER AP PR SN~ may
arrdaHEliE MICHanfi SFRa1 SR (14367 ablo Wahalh) ROEpplicd I

annel’s are mapped I n Sonme manner to a |arger nunber
devdée or function that derives one or more sets of channel reconfiguration side

information (“Derive Channel Reconfiguration Information”) 32 and to a formatter
device or formatting function (“Format”) 22 (described in connection with the
example of FIG. 3). The M-Channel Original Signals of FIG. 4A may be a modified
version of the legacy audio signals, as described bélow. The output bitstream or
bitstreams are transmitted or stored in any suitable manner.

In the Consumption portion 34 of the arrangement, the output bitstream or

bitstreams are received and a deformatter device or deformatting function
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channel s, "downm xi ng" in which two or nore channels
are mapped in sone manner to a smaller nunber of
w@b@anadss7 spatial |ocation reconfiguration i nP@IUSIV06/020882
that | ocations at which chaﬁﬂels are intended to be
reproduced or directions w whi ch channel s are
(“DRRZRGH D6 Qd@&ﬁb&mr&ﬁﬁec%n KR e d) bildces B dBHBABE theand
converSion from bi naural to | oudspeaker format (by
Formaba? tcapﬂovrdarth@M é:hanml @ngmab&@g@ls fef ani appraxivpbenseiibrm)

and iy ﬁhce{’{ﬂ’gﬁ °5% 10&1npr oggogng 61;1193 cglaﬂi% réc%gggg&ggggl (by

infdr@atieh ahdtHel M&D&ia@nhelmﬁlgiﬁﬂt&gnalﬁ(or kan ApproRinat@n of the'ﬁln)lme
in the context of channel reconfi uratg{fgln accordin

applisg Bbfe deiee %@nﬁﬁi@%(é‘ﬁﬁcqr\ﬁ@m Glegpne syl reconfigtes
fhe A &%ﬁh%gﬁd@g? oﬁﬂ[ ﬁﬂﬁ{a’c ?Tg)éf BRn)8R Scddi@hce with the

greate or-equ e nunmber of “channels in
instaungyion$ tct prevideNHChiamgel Rlet:cmﬁmt@ SigealsieAs in the FIG. 3 example, if

theeghte FOUIAE PR of GEoa BRSPS B AR oA Channel

Redopfl &Hbﬁ’t)l (Ql!ibh(émw%%h%ﬂ% fided)A e (%ﬁshnipﬁbh pﬁftwﬁtof the
right front, left rear and right rear) t

arrangeamentt qrahmay fmtselgetalpip én sanee WaPRSC uARI fé}ﬁ FE@ 3 exampipdhe
M- éﬁ%r}ngLO na S fs an{i &%ﬂflarRechR@X#ure& S%Iﬁﬁlsfaf@ﬁﬁtel’ﬁm

a nhon
outpllitS o0tHel (g@tfsafnpﬂﬁn pa:mohﬁdaif Ith‘mamﬁlgaﬁplﬁc tEEIthef ott egh may be
resent invention i s descr] beg?l n U,S.

P
pro;q@ﬁfl i quipgts (85 fhowry oy ene 014 0 rmaali‘?aéfﬂeﬁtsﬁﬁh%ﬁ?l??‘i’é’fﬂs

b U Rt oo S o

manies contoels fox ekemple bye ufeyor dwamecaAltyOl@Eh/Hﬁﬁ ﬂArﬂleWS

syrpARRnE LN 2 S ST L g R

theﬂa@(ymﬁb iﬁoteﬁ%bo@é( WPt Band réeebhBgiatios iddncliy, oo B}Gdnsﬂle
l'eft, center, and right channels, but in man

“unmmaméi ik vl QnoriTERArS cbar@éhtam maARAsHEISOMmS NREneT % a larger
Pl
w8 S A LS i SL0B0E Seapy
somélnﬁhﬂd?r&o a silﬂhﬁefmhhlm‘i ofl blsaﬂneleanabyl 18mttolt1&e<3>nﬁgurat10n in
nam cal |y nea durin I
hafi lpcations ot Whichebanelsereinnde E‘h seerodypd 4tk semapned in
smﬁgﬂlaﬁh&han& Ricir fidhn GHaLAT RIBAINREATHRNA T Bdsdakay

en applied to the center channel before 't is
canmblmbmmmoctdsang avfith aserdsstallg bancelen aefremi loudspdaker famat to

fi lt I n addjt
binB g e R et g Py AGe s BrR i atig bipaural
cofiettbt, aabiandizef) e Bl dQsTbiRdrFiRAIE khe dhaligder to
remove ot her phase cancel lation effecfs. Rather than

reconfipuratiors mal indide (1 harupoiting ogrpénteatites chamelssand/or (2) a
v1rﬁ1q£§1}a%agiﬁg bac%ﬁo%{%% ?elrrgﬂlferéd"a\éean&xzog&a%él%Y@egpﬂﬁnic

binaural signal Virtual upmixing and virtual loudspeaker positioning are well known

in the art since at least as early as the nineteen-sixties (see e.g., Atal et al, "Apparent
Sound Source Translator," U.S. Pat. No. 3,236,949 (Feb. 26, 1966) and Bauer,
“Stereophonic to Binaural Conversion Apparatus,” U.S. Pat. No. 3,088,997 (May 7,
1963).
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informati on at an encoder, and then the val ues may be

optionally applied at a decoder if playback over a
wa@orveasassonal stereo configuration i s requiredPCHUR006/#20882

depi cts an exanpl e of aspec of the invention in a

general i zed channel reconf i'éur’ati on arrangenent. In

t heARPhRat6hdDAboIe i@@@ﬁﬂe@ﬁbrp&nﬁﬂfé REMPRYSITBNG. 3 and FIG. 4A, a

M Channel O g| nal Signals (legacy audio signals) are
mogiisHiversiqnooigh aMn Qawrcas Stgmalsiingy Rrepmplegedpsingyts. The

e T T

avdilable chbnsunmdridevicdauilcas amracfios matrixi dego(ﬂ&rn ¢tlienmatively, when the
" Ear pat 22 (descrihed in.connect
unayo i Bpls e oganil Lcrr ke STEneles e g i B Signals ey be

a tWo-Eharfh€l BRYurdBz& vEdbh bede Ylﬁﬁl%&ﬁi‘%d%fgnhﬁe ThRIRSH fi&i-0
signals, as described bel ow. The output bitstream or

Chiyirtel Origenah Signelstmanavietthestmsmusber efichannels s the unatdified

ol R ep iSSP B SRRt g o

exdn@Sl€bVELS. aﬂ!ﬁ nt’llﬂféq:fl@ﬂlﬁmioh briba\3SCH thy ardkfigem@ht, M-mjlannel
function(" Def ormat ") 26 (descrjhed in connection wth

riginal @}wl@ r{tf@é%v ko a@@lﬁrﬁr%#pnlwé tera dgvice opfunstion that de
ge eEeﬁ n%\ﬁn ogiﬂé lset%fg;ﬂ?lo% Als (ABefdt e%‘téi‘ﬁ'%dra] nglgﬁfes”)

anne recon ation I nfor nat
40, ohilzioln ellternaie on fnog]mﬁai digmald aré appimll ton davmte h ﬁmvn@m tiandérives

On%%‘p‘?’%’%g‘;lefsd)fgﬂg‘lé‘%l top R S OB (O Clinfel
Re %gn@ltﬁnhnﬁﬁnhﬁ@i”)gbaﬁm a foRRanéd B %r thenavitd Rntedn

Ori gl nal gnal s éor an approximation of them 1in

(“F@m@f’h% fl@th\ﬁi-’ and A2 atﬁrfbﬁmh?d iabprec)t dhp Devive €bmpciannel
Re&n‘iﬁﬂﬁa&%@ﬁ%@aﬁ&%f n*a?%ls]p Nede E]&% rﬁ) Cﬁud?o %&%Itl%n ﬁlofm the

St r u 1 ONS,
Gefi@th Alta@natd S‘i@fals( 4050l s36ibt ﬁmaimeingRﬁe ﬂa&f)nﬁguraﬁdnoi’mﬁ)rmatlon.

(such choice may be fixed in thg Cons tion
The, putphEbitstieamqu batiireass 3¢ rapgmibe oteied b ey i blsasnner.
MBN{ef). Cdéé 1élli‘gn1g'1lot§‘42 f ﬁf&aamhngérﬁ ehMofhae Hﬁétream or

Oi gi nal Chann Reconfi gured
bitSregmalase mcavp«b e Deefforonat Pai(desaibetl hbo @) vwdogsttheaction of the

ort n34 rra Elth bot h
Fofffivrdaar e e s HHfims Sni3 (o SfonbrestRnth of ™
andPhetBh@f Bstonti B@aih BFSInMoRETHE chafnbedBaiRerdiona

sel ector or selection function (not shown) under

infaumasiontand thg M-r@h@mel Adtarnptsi Signady (o5 en apPIOXitR3tion afdkem)ypay

be SRARATE  efleh 3P N0 CRAARAIERTHERR) e el
redohﬂ"gﬁregiﬂielMI(ﬁi&neP@ngmhlﬁﬂigM@m an apgroxtidivnelf them) in

reconfiguration” inclu for ampl e, ) .
accordance w%tlfl the 1nstruct10ns to prov1dde N-Channe? Reggnﬁ gured Signals. Asin

the FIG. 3 and 4A examples, if there are multiple sets of instructions, one set is
chosen (such choice may be fixed in the Consumption portion of the arrangement or it
may be selectable in some manner). As noted above in the description of the FIG. 4A
example, the “channel reconfiguration” may include, for example, “upmixing”
(including virtual upmixing in which a two-channel binaural signal is rendered having
upmixed virtual channels), “downmixing”, spatial location reconfiguration, and

conversion from binaural to loudspeaker format or from loudspeaker format to
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"upm xi ng" in which one or nore channels are mapped in
sone manner to a | arger nunber of channels,

w0 densdsxi ng” in which two or nore channel s arPCTHRE6020882
in sonme manner to a smaller punber of channel s,
spatial |ocation reconfi guré fon in which that

bind PSR ITHRN | Slerid}8 g;‘i’gﬁ{aﬁ (Bf & Appr&aRHoA 8f BRm) may also

repro UCG are remappe N sone manner, and conversi on
be dpplied tri adevied ortfonétimdbpaatanfighes ﬂﬂml\deﬁlyaxmpbéb@mat@ Signals

L T R e L
RecoRfiP@dfied irfdinhA1dn P46 /16 ¢ide PrChdaticiRdcotfgnea lsegnaas The
format to binaural converter, a "binaurali zerl\? A

nunlys of ghasnels Piaed wobbe thasping as theaustbenabehannels
d1s5u§§et%rllfb sﬁct,}i % gfﬂ@%ml R]ﬁ};ﬁ'&% dl}l 9%‘, é# Wf@ 8%.39 Uhkf the

PESVI'Y annel's an a virtual spati al
recbrﬁt@tatm is epaiving fond:iantple, ablied egmier authws-aivative matrix

ool GG BEAR &1 1565 RSl THF esisE P FHBHAR (7 oyl

pro?f de céhﬁﬁoﬁﬁohﬁﬁﬁﬁmﬁﬁtoqgﬁds}ﬂeﬁér tMR1anbNB4:8 ebudshEdkief format
see e. t al "Appar ent Sound Source

to binamall a’tsom,th d@l& orFfancuqno% & thaBIG 40\ exraiple,2Be degenyr

"Stereo mcto Bi.naur al nv.
fori g brovEi € TR i AT B eposigonine
in WECh b @R6edhARRY Binkfiral ﬁ@ﬁkﬂ G§ te@leredl hivihy apﬁai@ﬁifminﬁﬁbr of
FIG 3 and FIG 4A a ified version of t

reppHiGRATCh e, e e Al s Sr s e Ghganel
ReqRgRiel 0k 07 55 B, AR R ORI Byl Al
of the ﬁ@naﬁnﬁmrﬁpbmﬂ)ﬁ Janifthecarcmgedent. Adlyt emnrsbationl of thesh emay be
oo A SR T s A R AR i
be E’éléb’%é!f A s%Fé@tMﬁBéh%‘i‘mﬁfenIeﬂ%d%@'ﬁQ‘élefcto@ &r 518 RInSFundth (not

fred Mchannel inal Signals may have the sane
shqmmgderwtmmlma @cm@roh demeXiafipés] byiagisen ef, coapyrhgiugh

t hi I

S P b BB T, o A
Chixéel 091@1&8 Siphalshge RbtHERgEHR fie CAMGBER&@NfiQhtagibn &hformation

Signals (|l egacy audi o si gnal s) are aaﬁl ied to .a device

is noit trpugreitted AT tonaidede AP thssDerivedthanprlR ecogfistgtipn fafgrmation
32 nga'y b\%Lonﬁ HA () Ak PPRRtbn ﬁ%gll%{l I@g S»fﬁlet g&ﬁel?t' sQEl@’ch%t émlgr the

Ich alternate or signal s are applied
M-&hehenell adtentate Signalk are dpphied thelformas 22 nEhwy; a hegaey srengnision

channel reconfigu i on side inforymat ) i Ve
OF RIS ATFROEERFT iy W) %fﬁvw TiG? I ﬁﬂsf!‘/%% fé??&lD%{glavaglon
in Hﬁa{mhtlﬁ Bd&iﬁ&'l ﬁﬁ‘aﬂ?ﬁo {#6Ribh N9 réc}ﬂﬁl‘é& k® E‘arfy Eﬁlﬂl Ebgacy4¢pe

both 32 and are descri bed above rive
sigGhlasuvhlas a two- channel stereophonic signal, which, ,in thls case has been

modified to provide better results when applied to a low-complexity consumer-type
upmixer, such as an active matrix decoder. In the Consumption portion 42 of the
arrangement, the Reconfigure Channels 44 may be omitted in order to provide one or
both of the two potential outputs, the M-Channel Alternate Signals and the P-Channel
Reconfigured Signals.

As indicated above, it may be desirable to modify the set of M-Channel
Original Signals applied to the Production portion of an audio system so that such M-
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Reconfiguration Information 32 may al so receive
non-audi o information fromthe Generate Alternate

wEe@eabss40 to assist it in deriving the PCT/US2006/020882

reconfiguration information ., The output bitstream or
bitstreans are transm’tted'b% stored in any suitable
ChaRBANGHginAlBihs (62 A6 4ok RatiRAI dfitedinYid nfre bliiible for blind
arrangement, the output bitstreamor bitstreans are
upmyisiegiip it Gongumpiied BeIHAR of theyatsey b PRSIy YEBRSST,
he [ f mat 22 to provide the M Channel
Suc%? %I?%ia glo%ﬁjﬁtﬁ{é{qsecggérr' an approxi mati on of them and
t heOsdraan el moéifpnichguseaof sun-optfmal ratioaignaltie te (i mpalix the
reconfiguration information and the, Channel
set off §igpaknysanast deapcsorfBRotion st b IPSOACReRETCC Ry be
inte AR & i RBfin8Dadd FERASE fBbHToishi
int B L e AR Bl o MRPAAO AT o MMlofutips amone
sigr@ld ayiphiad tSit)gthan dodsan adaptiyEpnalxixecodsn, aofl (2henepdé the
accordance with the instructions t rovi.de N- Channel
upnRSEOH Pl ERE® P BRATEIREHeL fap B i aphiopiR
adaBKPRbeR ddcbddr NTHE appRLN is deBtBhedefovPin dongbdtivtwidinthe

one set is chosen (Such choice may be fixed in the
exa@PisidG: 8A- portion of the arrangement or it may be

sel g¢ [ r j
Gos BB Gy GanelE HREA ot Ok IO U, blinbi¥of known
“spi(itﬁﬂizlﬁﬁérglmldidr @i’g’hal{‘@)&tﬁe@i@ |tet:t1’£hai,quéallr1 Onesairfplheh tethyiquesi ang "
i ncluding virtual upm xing in which a twy-chann
sontgH RS ARG 55 B HARER HoVPRGOGBAY KB UTE AT
X Q)F‘le ﬁv)aly adfl QWEHH XdtBWand/SP& it RlphhQE@hicBNMo one or more of the
récdénfiguration, and conversion from binaural to

chahnelsls fedkmocdssingincreases appardnd seimddmiege width ensound

tobi naura] . The Channgl Al ternate .S l.s. (pr .
eovgfimrRt Has e of SrERRe e T b B e in o
confbctiot@iih 8RR dkhdple FFIG! 5BUThelgRadt £hdanelbeAlécrthadee
S %nal s without reference to the reconfjguration
signal flentwrgs (Widthy/errstopTent versuseales Enpagastability), one could take

e frgurat i | nf ion” ide
o REEERDF R il Wi Rndec A Eholfly BY BV fiin L SRREY tow
to i fr&ymehdies, sdite idagd Walth uind envebfpnonaisnietesmhedAsainly by

. di scussed ahove, . such a.deyvice or functjon 46 rm}i be,
higher frepuepgise Rinsnlitingthesicsal it ranotedregprmsy hrgds:ogp

raudi i ilityat low and

couf BITRE aufio tub A dRCKEAICRHS Bo S AR Uk g, MRty low
moderatecieequendiesinyt anplying misimah dewrystatipn danddioergaseshe serfse O

bi naur al , .t.a | qudspeaker format or fraoamlo eaker.
e i ek AP oA, o o Bt A% ROgIRE s
deschBednGhe 4On®1@BPFEG, Sdhe devi ce or function 46 may

provide a virtual upm xing and/or_a virtual

| ouBsfesdngio theprsnnle ohF He 14 infhedtioduatinn- eaitipmaf of the
arr D JORE A SRR shghalsSREBp Rk ARY PO AARET S185h1ABSBEt may be

characterized as an “artistic” upmixer device or “artistic” upmixing function (Artistic

Upmix) 50. An “artistic” upmixer, typically, but not necessarily, a computationally
complex upmixer, operates with little or no dependence on intrinsic signal
characteristics (such as amplitude and/or phase relationships among signals applied to
it) on which active matrix decoders rely to perform an upmix. Instead, an “artistic”

upmixer operates in accordance with one or more processes that the designer or
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repositioned virtual channels. The M Channel Alternate
Signals, the N Channel Reconfigured Signals, and the
we2@hasesst Reconfigured Signals are potential BPUI/P81086/020882
of the Consunption portion 42 of the arrangenent. Any
conbi nati on of them may bé'é;ovided as outputs (the
dem%hé}b‘ bEthehy ﬂﬁxe@ ldberh RuigsHle & prodecedfaritcutarrbivitat Soch ‘Cﬁrtlstlc”
hem may e sel ected, the selection being.inplenente
upniiyers meg taketroanydormas | @a¢ pPrANRlE #ﬁcﬁ%ﬂes H?ftelnslﬁéﬁﬁ)‘ecdﬂa @P"h

FIG bRl I(fésc%[pftlgﬁﬂﬁﬁér tﬁ?ﬂée[d(ﬁjl Ry ;§%ﬁﬂﬂb&noﬁ>’a L@ RS a OF

cOASUmBT ternativels shown |
spateaopk. Afccbidihg #ChisFIGt Riesaraplantbe eesumannwhlx@d isiginalal

Si_gnal but .t he Channel ; af
with, SO AR S I ERY SRR B SPEPIThoC! PR

frontBALR/ & gﬁﬁ&'ﬂﬁd n@?&@fén%% BinleRY ITHE ChHBE bﬂﬁpﬁ'ﬁcﬂ@ytebﬁmque

mtte int oduction portion 38 of the
or taxhna;mgefm perfemmihg th Sertistie’yupmis inndvaitisel to ghis asnest of the
) nals are applied to Format 22. Thus, a | egacy
mve(n,tngﬁsm ssion or recording arrangement, which may be

| NnCcRNpRESriRg tFAIT. WIAD thd GfRiIREd B@}&hhélr&gﬁﬁis)a@&bplm fora
addition to audio |nfornat|on is required to ca d&;a

matun I e;w@der etymetyixt Gyls@dlgg ngtion £‘6Mht1"a‘sEfa>0f19§B Se b pEeVi

er eo n e

el FRBE R Rl e lhel Aftrhe SRS wBLATARRYS are
encb@éﬁ'\ﬁﬁllﬂﬂitﬁﬁ@lct Mgrd I&ﬁarﬁﬂfenﬁt)qsemmhm mmplitudeahd ahasa [gues,

tive matri x decoder t he sunpti on ort
suitghle fplegping s ﬁé‘?ﬁmxflﬁ%’ il BB e Iﬁ‘%é Dyggrix

enc8&rért(fe§<91b'eﬂ beloHEh bRndMiBH v IPITE 80 rOtﬁéHrﬁatﬁfc eh&ﬁle}é/\iﬁay also
potential outputs, the M Channel Alternate Signals and

be meblla Tha Mistix Racwﬂefot@mﬂe&iamhgdm the Basmpi2f} that gemerates, for

exampg gﬁﬁlléittl o%%%n@ﬁﬁlal?l?s eéﬁg%l d Ejslgxblf gf ¥ > ]?i%al‘f}?tthe d{J é]i\blnatlon

of fQRfshb %nﬁi‘{ 50 an @I Matsix HiRBUS 62 tdvalks mithé hesteaatival of signals,
iginal Signals (or an approximation of then) is npre
WhEhlwlwbld@Wd@ biylaj qeavensiengl enpspmen 4?&1"68}%‘%%?‘106% BEavEges g0

1mp58%%<{111sve rrl]% eggrace g % n tX thieg Sf t' §%§§Hﬁﬁ§‘g§§?

appdied B@ Artiytici Upahix$0di 0 S|gnals |s to (1) upn1x t he set
SRR e

bltéf ?ﬁla&tb‘?trsfﬁéatlﬁsca?e (SMRRI3Ad @'ﬂéfbﬁﬂ!ﬁl 06 AL edUbBFS) undoes the

tionships anong signals applied to it) than does
actmn cfdiapForumt A tar provide doeid-Chamw! (’xtt):m@t@o%g@am %8 abpni xed

set, of, si enc [
soriniion of fer [he M CRoRR i G S et O B Rt e
thehd niRSKd proGided s MoitPutcRanPsliédd anerl’betdﬂ dunction that
reconfigures the M-Channel Alternate Signals without reference to any

reconfiguration information (“Reconfigure Channels Without Reconfiguration
Information”) 56 to provide P-Channel Reconfigured Signals. The number of
channels P need not be the same as the number of channels M. As discussed above,
such a device or function 56 may be, in the case when the reconfiguration is upmixing,
for example, a blind upmixer such as an active matrix decoder (as discussed above).
The M-Channel Alternate Signals and the P-Channel Reconfigured Signals are

potential outputs of the Consumption portion 54 of the arrangement. One or both of
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exanple of FIG 5A. Another way to nodify such a set
of signals is to apply one or nore of known

w0 eati3mbT zat i on" and/ or signal synthesis techPCTius®06/020882
Ones of such techni ques ar oneti nes characterized as
"pseudo stereo" or pseudd%lﬂ)lsfad techni ques. For

thenP XA HeRelctieg, tH@k’el@éﬂfén%@ﬁ%r frﬁﬂ@ﬁﬁﬁe@lb\}dé &dleddort orGeleptias e

content to one or nore o channel s. Such
funchpo aswgshagn) wiler agematip prmantal sentFel, fqnﬁga%znnl@o%a gger or
ound envel opnent at the cost of dim nished center
conﬁuf‘ﬁaée stability. This is described in connection with

t han exeteRahleodf FIGGSB ahotHa Wil tp nietifyie mrbqbtamm& set of input
bet ween these signal .feaf l.il‘ es Wi dt.h/ e& tglggig on
SIg@@rlgetp%ﬁ@@Py.ws%o%tsam 17@9 on among
ohafHJ %Eﬁ?&ﬁﬁ gl?ﬁe maﬁ&%nﬁ&tm%% OFRRY BfanicBREE, M-Channel
tabi ity 1s

etermned nmainly by lowto nmd
slgﬁanmra eppliaktp askf ¢feiepm@etomqvlhesamdiee¢w@am@n@mn§

e T e e B
chaxﬂ{e?sf:@a%%eadéﬁieoe@yp ﬁﬂ@ﬁ@dbﬁtgfﬁ%ﬂé@ﬂi@ tHe ﬁmlnﬁiéua’mhmmlsnmth

I mage stabili | ow and noder at e frequenm es b
any @;ﬁ hoypwelkngwi dﬁwrre&pél@a technigues nAltgmatiysirdesgelptin ‘}s/aé‘ﬂ’&e

| t
R
out axpmb oftent{i. &, n&Gtiveedreslation) chv&eh@hﬂm&tqﬁaa befackie@d by

in the Product| nportlonei t.he, rraq m?Ith
scalm@@ﬂﬁ‘é?ﬁlgg an‘gﬂt%‘aﬁ g?fal g 91
cas%‘gﬂlte éfl@% es $a1f:lgkaé'0%%ﬁéd Wgt)lgﬁﬁlr%qhe ?é'lﬁti\%tlb\?els SipFbEREed and

artistic” upm Xing function (Artistic
unptipesse)l sighal ireatiachansel s mp:mon@d abwep theag isyp, tragdgrofhlestween

|
aongisst s e i BT g <RRctoenf R s Kferimaee

stabcihl@n 3l n ERRNAE bEddcdErblaton ’é?d @ﬂﬁe@én@ﬁﬂ& pfddcé@l@’lddﬂidlxah ase

rel’ati onshi'ps anong si Iledt0|
chapuels isesehrurth in tmmﬁ Sel’gtem m@rea@emﬁ qrﬁ)ee%}ﬁtﬁt al, U,

oo Ao RupBh 25 1B, AT i PR 1 e s

60/9051284 gned Augiist Shmwpmmeysd dockes m01a11419@1); eagbrentiticd

artl cular results. Suc ‘tist]c" Xers ake
“Miiiopatish Pgcorcaition SpRGAl A Goiaed. RPEFReTarDL of

dec&%@ﬁ‘c‘sﬁ 'bg %d@gteﬁheﬁh?pro%e?s% ﬁlﬁfvuﬂﬁ? Gl‘ielnﬂél's Msekl RAAT intthe

resent "I nventi on app ied to a Spatl al
Bregbaket &t. al Adi&)@ohwgﬁd)ml’aﬂﬂr S0 @d thedXQr3/9020henterastignal

d f.
oG ST Ay T O e
apﬂH%ﬁ Qo FbRRitDasHKIEafRAAbLAE viach POk lée a seifabid @lﬂ:p‘ﬁmuch as

he choi ce of a particul ar techni que
one or more bitstreams, for application to a suitable transmission or recording. The

Consumption portion 54 of the FIG. 5B arrangement may be the same as the
Consumption portion of the FIG. SA arrangement.

As mentioned above, adding decorrelated and/or out-of-phase content to one
or more of the channels increases apparent sound image width or sound envelopment
at the cost of diminished center image stability. In the example of FIG. 5C, to help
reach a balance between width/envelopment versus center image stability, signals are

split into two or more frequency bands and the audio subbands are processed
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or techniques for performng an "artistic" upmx is
not critical to this aspect of the invention. Still

W0 edoensissy to FIG S5A the upm xed P-Channel Sp@IEB2006/020882
are applied to a matrix encgger or matrix encodi ng
function ("Matrix Encode") that provides a snaller

ind H@eﬁ&l yQb a8 Wlﬁma@@ Sabllih AN andnb RlenAé feicabR By

Channel s are encoded wWith intrinsic signal
apphitig mixtimeal dedorrs]atisnimddncreaspithe seee afrnvploamentajdigher
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freqiengie %ye?{gﬁlﬂgwg%eﬁtﬁgdeggﬁg A%%i x encoder descri bed

bel pyfeirihg@6 FIECSCOR thé rodidtion pdrtidat $82( l\/hﬁhamn)el Siznald eres

ray al so_be_sui table. The Matrix Encggg) ,lIIt ,ja
appligibla wenbband Rlerawhbans icHae fopshion 4 BEbaRPIEE)RR) o
Altl?od%ﬁrﬁlél SE15hBRS udn subivhiad [RMS? éﬁplgﬁgg i s@l%gldéﬂ%%ﬁerstood

€ CO |nat|ono Artisti m x 50 and the
thatMati atiltﬁnmﬂher‘ﬁig fuestidntrsay be emploged]m ethéromxawplesi agnal s,

whi ch when cod nv tio cons
e 2O IOV EE BOES  CPD e VAT Ly i thé Bhoice

of tRXBRE( &rm‘e’ering fﬁ@éﬂ%r(b ?0 A filer Bard@&@phraﬁﬁf@ﬁl) lishﬁ)t efitigalnathe
signals applied to Arfistic Upm x_50. In

invemiony ﬁp\bbmd Wibet 6Ddivaies dre sppeirum af t@M&h@ﬂ%‘éﬁ@?ﬂlS infhR
d

bangreB aPWhRh A InoRED B G336 DL HEANE TR raing |

ShoE@[ $ohtmaddcdlly, mm@ﬁot ?@foﬁﬂo%ﬁh h,l_’l_iﬁécoﬁeiefbﬂmﬁﬁ fl‘Br Al&ugi’%t Iamti
an a ro t_ n t he . e nne er nat e

DedsPighps § Dand Bpls Deioe ratpoRos fiet R bl e E 5 PHBG

De&ﬁre@ﬁ? ﬁﬁlg n@a@%Lo't 882 ]Iglﬁleﬁ 1618 Peebrr&ator UMTRE DeBortdl@brs

igures t

recon annel” Al'ternate Signals w thout
arefegdentisliycthetsamany Deearoalétony6 af the FIGN$B exarmplegxcept that they

S 5SRO RS RUE Pp
pre&MﬁJnsFId_ hee shovRe] SthbasdBIMIE hitd RINEEDestelibrstitea siaghe

he nunber of channels M As di scussed above, such
s1gaaldlebemg upderfsignd thas sadbiesignay isgelit info supbardssad Mﬁa@he

fi t
soty ey 3¢ dBrorRere AR GBtelolBt, (ERATRA p Bty litach
sigAk1QYA) be stinendd fJpamechy Asiremoadesubirginglfsnaiod (t$wen”) 70 The
P- Channel Reconfigured Signals are poé}gntl al outepaiﬂé
Suf 70 Fpeputananniisdite eﬁf&m%ﬁl that ganeratis, for cxsgelsehiert
parg%ﬁ,gtrﬁgﬁﬁ,yggf&md%o@ee'm@&s pinfio Bbifch isabr AR NG sC

a selector or se t|o function (not

arrsipewieht tayl &k tleadanreedsitie Gonsumptiah podiviraflthe FI§T. SexxmdpﬁBa,

by a user or consuner.
arrangements.

Integration with Spatial Coding

Certain recently-introduced limited bit rate coding techniques (see below for
an exemplary list of patents, patent applications and publications relating to spatial
coding) analyze an N channel input signal along with an M channel composite signal
(N>M) to generate side-information containing a parametric model of the N channel
input signal’s sound field with respect to that of the M channel composite. Typically
the composite signal is derived from the same master material as the original N
channel signal. The side-information and composite signal are transmitted to a

decoder that applies the parametric model to the composite signal in order to recreate
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In the exanple of FIG 5B, another way to nodify a

non-opti num set of input signals is shown, nanely a
WO ywe/180857 spat i al i zati on"™ in which the correl aP€DNS2006/020882

anmong channels is rmdlfl ed. %n t he Production portion

58 of the arrangenent, Chénhnel Si gnals are applied
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ncti ons Decofrel ator' . reductl on I N Cross
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levél eren%@ gﬂdﬁs)é ﬁ}t&o&faﬂlﬂttfn@a %é’\ﬁ Qre‘ﬁB@sn@?b%rqm) kad
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1ntarh:hﬁmﬁl cc&lrederme X1GQ). i Tytpicadly sudtepararhetetsard: esta%@d for pweultiple

prqcess can b tro us rel.ative
spefet raditorgp DY el hepedeel bl rafed gt
dyfaﬁﬁ‘éﬂi‘l lestifSted®RE: @agd above, there is a trade off
bet weén apparent sound inmage wi dth or sound

enveorop eeamplenef prioriant sphiéal codingare shengendieBi (A8F  An

(nfoit e B ERERRL Y TRl D PHRREANERL) Ko e by

devRed @thndonl (*Tiaid ITre@ienSedfte thétﬁeqhemdy, dofadih uﬁnzlﬁgan 725
(filed Au%ust 25, 2004} S. N. 6 ﬁ gscL Jul
apprgpna:m@@)% oAtrquenqy trasg 07@5“%&‘1 4S|t v, d{f@ E‘dﬂé
9 oine e lated such
o LA P ot o i
thatitofrbgrenex haplseppfoxiteate rtheeetaats |cut16¢1)b andﬁd e/ve pgtispate 9f the inter-

ocessi n i vi dual Is i S {
g diirense ot anes s Ry ot et s
cha%%épc%%%oh né é‘dtﬁﬁﬁtb@ Rt ea@POM thé BiARN GEidrad ShafiawideThe
M Channel nal's with decreased correlation are

Infappition) IﬂM el Qumpesite §ignelsi daEsraBEng, to i Rr{hannel
des, a suit
o TRl Sl A2 50018 i BB o
(“DwHrBiKkO)Y e N3 Chae:] Oﬂg&mﬂlrﬁigrmm iporNIi Cianhdl @dmpdsite Sighals (as
5B arrangenent nay he sane as t Consunpti on
m%r@t@f@ﬂ%@ﬂﬂﬁe@ﬁ LaGnstiiere 4 SxeIPE MACTARERL egHRogte may be

B SousAAito BB PG 1 SRRARNA-Rlq by BhndtH3 BHERA! oN!

0 onhe t he Creases appar ent
se@mléigi fdnmigetyvm @Prdsemntisn)and ﬂeampetmimatmmuetats of He N-é3anegl

e S SRR A g LB L s
Sl%ﬂlaﬁt(gf RIHE bRRAFIRLf YRG S6E). GERiIy, i PROCh&NnaPOisinyl Signals are

gnal s are
not available, an available set of M-Channel Composite Signals may be upmixed in

the time domain to produce the “N-Channel Original Signals — each set of signals
providing a set of inputs to the respective Time to Frequency devices or functions in
the example of FIG. 6B. The composite signal and the estimated spatial parameters
are then encoded (“Format”) into a single bitstream. At the decoder (FIG. 6C), this
bitstream is decoded (“Deformat™) to generate the M-Channel Composite Signals
along with the spatial side information. The composite signals are transformed to the

frequency domain (“Time to Frequency”) where the decoded spatial parameters are
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split into two or nore frequency bands and the audio
subbands are processedi ndependently so as maintain
w0 pwga3zssabi |l ity at | ow and noderate frequenci PCI/DF2006/020882
appl yi ng m ni mal decorrel atd'gon, and i ncrease the sense
of envel opnent at hi gher frequencies by enpl oyi ng
appl BB HRSr SRFRpd Rl bAMs (‘Fﬁp&l% Shaxeal Saiefhformation’no kbierate
production portion 58", annel Signals are applied
an N-Ghannsl Biging] Signelsin ghe eanenspodgmaine Finalysaiequegpy-to-time
N SU ba F| | " 29 @%nﬂ 1
tranéﬁg%%ho&l lﬁlie lé%necgég re[%f)i)?% %ﬂg%gl@? Eéoﬁgﬁ{’%eg\g under ?th o%%lal
Sigrhdladr appriximatidnstiesrestt Alidrhativietyy tHetspatial siderinfpripation may be

enpl oyed i n_ot her_ exanpl es, ment i.oned ,above.

ignqﬁlgé) Pﬂsﬁféﬁ Genproste gfnﬂgfﬁe]leﬁtﬁé If‘{f POaE 1\‘/ ornms and
th c . £ . . L
o g tlg*)ﬁgraa%{(sﬂaﬂgl cfddhﬂged’yfsfé[ns akdun® the gxiktensd dON-chenite

or a transform is not critical to the
sigriatveorh iwdaich Slosbaate rate phramesic rppresensationaf itsyeund fighdds

the M | _Signals, i R . whi G
iR L8 B4 BBl el e
thas S0WRite SRAATRkARakIsFroleagmaENathaineb dighsls, snah dpatial

Decorrelator 66 for band 2, and Decorrel ator 6%\41;9? 1
pardyaeters Ruayi instpas bryzenstrsedsdinedy drom apanaly hlde gone

sigr;g& S Wik 1@2&0 r’fh%l }%ﬁagﬁ%gé%@%%}@m&i SRY 19t dR&rePRlchshd O

correl at or. correlators are essentially the

upnSia e {lesl ey M+ohhmied sighbls if protheceR|aGthesBeedeanyiica sastt ept
that they oper at . less than the.full spegtr

pargrgenyae BEIPP GGl e BRiRNF oo st BAghe S el -

chaﬁﬁc@upﬁl@c SiBANS aPthSWh&RIREl vt HtiRsr by HeoduRlngt Bshrametric

Decorrel ators for a single signal, it being understood

reptelerttatinaodf the dgsired upméxsid signaks sounduisidh disecibydirem dae Mycn
chajig) oy SRS Rae. ¢ oroed sl geapider AR 17
conl e@g}?nﬁ% gﬁé gﬁﬁ%ﬁ{ﬁﬁ‘ﬂf;deg gglf.:ﬂiﬁglr?m?gg}mﬂwf dﬁgﬂﬂ' ()t;Jl Itii‘oducing
Sl G PEr RS PSR P PVt b A b “THE present
inv%tizf}%t]tcc{p?ﬁega fﬁ%ﬂg’%%é&gd above. The Consunption portion

arrangenment may be the sane as the
ConRefepingin thodéthitnofFIG. AeMFCRnShOggihabBgnals in the time

arrangenent s IBt g_gr ati o?i W th atial Codin t%ﬁre—tt(‘?—i n
domaingrg $aRveRed todhe Sgavsney Gl el Yuliziean AR ORI R Gues
freé@&]@y H&ﬁﬂ%ﬂa%ngﬂn%em réfuénby 37200 RAt@NrFunqrivhemt

pplications and publications relating to spatial . |
(“Deepivie ipmiadafoymetiemas\bidp Ifpanationpl derypg Apmixns mgtrygtiogs m
an M channel . copposi te.Sid - :
the e Bt ek ST bt B A0 i lbucdn ASPREE B system.
DelMils B p&Rkating spatial side information in a spatial coding system are set forth

in one or more of the references cited herein. The spatial coding parameters,
constituting upmix instructions, along with the M-Channel Original Signals are
applied to a device or function (“Format”) 76 that formats the M-Channel Original
Signals and the spatial coding parameters into a form suitable for transmission or
storage. The formatting may include data-compression encoding.

An upmixer employing the parameter generation as just described in

combination with a device or function for applying them to the signals to be upmixed
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i nput signal's sound field wth respect to that of the
M channel conposite. Typically the conposite signal is
waelercasasst rom t he sane master material as the PCT/B2086/020882
N channel signal. The side- hgfornation and conposite
signal are transmitted to a“decoder that applies the

as, foRkRABple] LFIRGE! ddcodéhB suaiFleas b Codb@aabnally-dithdex tygmixer
recreat ean approxi mation of the original N channel
for wieingeneratiug piprnate gAY AR e ETyPigoal FIGH. dict-, >A and 5B.
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desp e iBion TR tosER R VDR EE BLHBTAE 1T0-SREROr

1eﬁ(s§EQEJa and ﬁ%hfiﬁinlohnd m eC L1 AT RO Ml dSor SeY thid ﬁﬁaqe euqmsh left-
hat iIt's frequency bands approximate the ear'

totad rind iright-totrd fEsandARt) e The Feinputgs divided; qqtl@}xwrwmmed with the

t d di ff t .
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attdn@bti@@hoalled hieattanstdr 84&@&@&@ nﬁﬂﬁilh&bnéfmdetcoustw power.
Information). |f M Channel nPosn te, Signals
The brand Fowauisnepch sumped nithhe dere tﬁduu@ﬁf%gﬂn@tgfﬁém@haﬁ?-

levgI glﬁﬁéj(y ve?éﬁgog of thd f?ﬁmﬁ Sﬁ%\iﬁg& 53 nﬁ?ééub@la Whi |aHélﬁ%lS/Q:omb1ned

inal Signals
wnimh@nMrﬁh tafnmh"roﬁnd’pr) inputSideal is phase shiftetl foey 9é)>daagpaee, shbpwn

in bl S8 b e ed i L baay P RS Boprtive

corﬁﬁi'ﬁ?n 1&1'5%&1391& DO GHENRY sﬁﬁlﬁﬁﬁflﬁc{ﬂ@ 16ed1o¥tuce® paaisehsh fulther
larity in presentation) and the spatial paraneters of
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ol SRR B TGRSR RO, S,

ned¥-debaibeg) to@fd)\@id@ﬁie 237 c@lt];aits Tas eightdurvad (Ia$)) 1aputadea11y is
avai | abl e set of M Channel Canposi %e Si gn ){ b?

phaggshifted by PO degrees, shown in block 96, and then reduce leve by 1.2dB

in attenuator 98 for additive combining in combiner 100 with the summed R and

level-reduced C. It is then further reduced in level by 5 dB in attenuator 102 for

subtractive combining in combiner 104 with the summed R, level-reduced C, and
level-reduced phase-shifted LS to provide the Lt output.

In principle there need be only one 90 degree phase-shift block in each
surround input path, as shown in the figure. In practice, a 90 degree phase shifter is

unrealizable, so four all-pass networks may be used with appropriate phase shifts so
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critipal bt gstimates,pf dicdnterc
col g%g? G TITRRE RS Rnd SYAAT V08 afBRlci Réndifbé oFRBAmRs in the

the time domain to produce the "N Channel Original
Signals - each set of signals providing a set of

WO nai13286D t he respective Tine to Frequency deRCT/ES2006/020882
functions in the exanple of &I G 6B. The conposite
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field isLesg‘lengﬁe ; su@ﬁoggg‘{fgf?%niéﬁg‘é@a| tered to
wor k wi t Rt £Ret @.307)bS edi* (MY BiRsi00.56Radher t han

estimat e spatial paraneters from ori gi.nal N channel
whegp.(h A0 415 S8 APRICROR Ol PeniAton 4 it & wrpoation of
1.2% Qﬁ&g{aﬁgn,ddﬂd%% % ah WP’ ARAl of ¥ RIRPAttenBARAY e values

ann signal s, where MKN. The paraneters are

(0.798ne8ds mdl G H@rere heitcriicale DihevalneshaayHed enplaysd witht he

oo RRe SN AP RbeS) 8 RSB o Rt om e
ext@ft b ARG th UBAstter S8 NRIsHitbMAicbhng tiRcdudat1 dedzanail belqeseptable.

signals at the encoder, but rather by producing a
paramet ric r ebgseMade fan Gerryngows theckverdipnpni xed
signal's sound fi Kol . ) e Mchannel | egacy
signals. FIG 7 dgg'l g?ls,&(zﬁl%%ﬁg%ggg&nﬁwm ng encoder,
whi Cbndidercospatiilidolimg sy stbmtthat wsihiaes @l itschadead rmdeph pered
in FIG 6C. Further defjai I oflrfﬁgtoduci

€ ]

Sinebiedel RhRcHcn b iRimeneme!

" ‘Referring to the details of FIG 7, M Channel

corfipasifiesiznabisgvia? end that the nuiber dbehsinnela irstheomiginal signglgs N=5.
he freguenc main utilizing an appropriate
Defit e e

%Pt ansformation ("Time to Frequency")

72. A device oy rhynctiietReqidndy dRhdiM SeprbithtatibR bOEimhbIgTHE
as Side Information") derives upm xing instructions in

composite signal x at band b and time block ¢. This value is derived by
applying a time to frequency transform to the composite signal x sent
to the decoder.’

Z[b,t]: The frequency domain representation of channel i of
original signal estimate z at band b and time block ¢. This value is

computed by applying the side information to X ;[b,].



the sane manner that spatial side information is
generated in a spatial coding system Details of

wa@emwenassng spatial side information in a spatPel/Us2006/020882
codi ng system are set fort n one or nore of the
references cited herein. Th& spatial coding

paranmeters, Cc@isih tt]a'lrﬁégn‘déflﬂhdﬁnblﬂ%{'éll&iﬁb@ﬂé‘a ofahem@l i of
with the M Chanrel iginal Signals are applied to a

devi ce Gpe f)ﬁ@ﬁlbl QFna(l Wiredpectto Chartkdelf of the kBinPoditeeat band b
M Channel gi na gnal s and the spatl al .coding

par amet eansltlm‘tbloakfoThﬁ gelpe dpveat a50vde infE1RieR; on or
stor age. The zg{;:@ é 'lg-%,dﬁltge//d%a%lf: cq)%el%ﬂaéa ofm{léﬁ%k‘%

encodi ng. An e par anet e

gener at i | AL {4t W sbik A sid
devi ce o&[gluncs%érﬁfat Eﬁgéé‘g 9ltﬂr?g%1§ emto the S|Sgna sSl teo
be upm xaéamatibar exanple, a FIG 6C decoder, is

bl |1y i xer_f
" Ak OrBicagn aPteiTsas PR BEfetet i npPitipn

ofﬂ'fé hafii] %@n Mat%@thr@dléﬂ%ﬁbatidn dfIhSENV@haGRI Usvet O
uce par rretrlc representation directly from
d1ffbﬂencéd+tohlam¢mhpdsagas:folbwgnal S W thout generating the
desi red N-channel upnmix signals at the encoder (as in
t hey I [ptz]i s not crucial to the
|nve' t’i onﬁﬁl?’é[?\r/%{(l’\?eﬁ]y, spatial paraneters may be
deri ved by generating the desired N-channel upm x
si gNekts decotrblatednendmr of Funeenasatad thyoughenplispiipnedfs unique
woul d be generated within block 74 of FIG 7. Thus,
decewrelatiom filthi &, 4b eachehanyed ;, whese mlwaﬁ% phthe filtsF may Pen
that the instruction derjvin ceives is the
achjgved fpegh mellicationyindhe freqy y OMAML L i deal i zed
fun%t | %?3) bl ock di agram of a conventional prior art
mat'ti'x passi ve (linear tinme-invariant) encoder
e A . [
Suchoaly HR i Bobff bfielde BFkCKRelR ek 2E OORpfcg as

lméélr @omﬁi%’atlgl‘? of 'Y' Qﬁfl ya %\é?e thd NteCOHRHEN coBEAR éonftﬂol‘sﬁ:he

arate rnput’signdls; left, center, right, left

@Hﬁfog%s@aﬂllb{ﬂagbﬁ surround (L, C R LS, RS), and
creates two final outputs, lefttotal and right-total

(Lt and Rt). The Cii nput i s divided equal Iy and summed
with the L and Rinp i,ners 80 and 82,
r es peldt ilvelG0; [WIYHbA]JB 4BICEVEL I EMp i t ude)
attenuation (provided by attenuator 84) in order to
fm finalcgnal 54t thew sensrated ‘paomlymgﬁér%u% tRUMHL s,
h the | evel -reduced C input, have
tm‘bﬁ 1051?30'4&@' -shifted versions of the LS and RS
i nputs subtr JME L YepaRiiiopgd W th
them The Iey?%})ééé?’%%ﬁ‘%gg?rﬁl%gﬁ rﬂz\gutaspdea Oy i s phase
shi WetowyleSitibdagreabodinsnovfithendisol ek 1r8/©nt1<anﬂhat Wdires the
speglgga?cg £5 c}l?eélcr%\)/g ab?)ze iLn c'?rdgr%olugmut( %r? R}[l ai gl sfl g%ral into an N=6

channel signal. The encoding requires synthesizing the side information ILD;[b,?]
and ICC,[b,t] from X ,[b,t] alone such that the desired upmix is produced at the
decoder when ILD,[b,t] and ICC;[b,?] are applied to X ;[b,?], as described above.

As indicated above, this approach also applies provides a computationally-complex

upmixing suitable for use, when the upmixed signals are then applied to a matrix



10

15

20

25

conmbining in conbiner 90 with the sumred L and

| evel -reduced C. It is then further reduced in |evel
wWh006/188857 n att enuat or 92 for additive conbi ni PQI/UR2006/020882

combi ner 94 with the sumed,R level-reduced C, and a

phase-shifted Ievel-reducedzversion of RS, as next
enc6Rs Ghigbgeatii®alpsrame dgnklb euillbleofdk ppinixilgby a low-complexity

right-surround (RS) input ideally is phase shifted by
UPNGREIFEgh @ EANSUBIEWIPS aetie BiBRodecodftd t hen reduced in

le : tor .98 f Lo ]
vl oot B0 B g SEAIEL Wi v
chahmet éiput édol decspectrdl tdomgirt b cénvetdien tortbd spestial dorhain alay be
by 5.dB in nuat or for tractive, conbi ni,.ng in
ccogpE S8 2ot DY el itk S0P b e bl 2ef Hadugfly
prevedY Ehcul MR OSIURDAR bk thdd by thedideb¥latlen tiers| This DFT
output. In principle there need be only one 90 degree

schphagwtcbies fhe thhegiequance senvesion shaaeiviplin thaprefe
emliq?li‘i‘)l%q?rglro?itteh%ﬁﬁi' a%{dﬁngoﬁlygte&rs 2’3% %ﬁe%trg eg%sgﬁ%(ﬁleoﬁﬂﬁ‘é@nn%l )}s

r = pass networ
thet Sepfaed td Mukipls Baids apgropinasiag hd équivaansedtmguizabaad
the desired 90 degree phasetihifts. Al | - pass ne%ﬁorﬁsl
(ERFR\sealereaim fhin barsing pirysdire £ the s4me s theone et by the spatia

codyld SHETG%n TRE RS LI ftoriain BB (SLARTLS A fthd ypmixing
at tendeadéet. Bi giohlbanddy doearisnpe emgedisaalcutatdd as sows )l reC -
Ij * [m(-1.2) dB*Ls + m(-6.2)dB*Rs], and Rt = R +
follqying IBatOn” | [ (m(-1 .2)dB*Rs + n(-6.2)dB*Ls), where L
is the left i t si [, ' ha+« ri ght.,i t Bi [,
5 e LT it s onal B St gt e
|npﬂﬁ;sag? éG$Rs |36£Qgﬁgl_ht surroung I nput Sh nal ,
! t rer ) *- ree
ohase shift), and “nt ind e p%(ﬁpﬁi/ﬁ/?ﬂ )
i ndj_cat ed t t] in decihel t -3).dB & .
LRl PR 55 SRR A B D e
the PHEY EERSo M bRt BE il oy blofl L A figen A0
codht&0n bdds, aNRCE is B #idtantahedR BPRERXITRE td¥vArighceIaErix in

attenuation, 0:87 is an approxi mati on of 1.2dB
barait 4 stridadki ooy thendoGni6 channals. Eytireomioreg thed ™ epedia dBthe

attenuation. The_val ues (0. 707 87, and 0.56) are
o caup o ERies e CORBEEHAS <#3’§/é QgTeVr‘?'BTGByed wi th

acCeRt alttdnese dsbimald & tBXERRAHaAR Mhtki&Ns el @Mmovaled ©Fer

may be enpl oyed depends on the extent to which the

cachiddoairusingos sitpde Hit owster HRSiter epplied et eoverangeraatyiy ipgach

ban e%esﬁg%glir? the%%ﬁgw%béde%%%ﬁongar rying out the |nvention

RY = ARY +(1—-A)RE:
Where, R % is a smoothed estimate of the covariance matrix, and A is the

smoothing coefficient, which may be signal and band dependent.
For a simple 2 to 6 blind upmixing system we define the channel ordering as

follows:

Channel Enumeration

Left 1




Spati al Codi ng Background Consider a spatial coding
systemthat utilizes as its side information
w@esoenssstal band estimates of the inter-channeCT/U82066/020882
differences (ILD) and intqrgqhannel coherence (1CC) of
the N channel signal. W aé%une t he nunber of channels
Cenfcp {he conposite signal 1s|M2 and that the nunber of
channels in the original signal is N=5 Define the
Rigtitol | owi ng notation: X j [b ft] : The frequency domain
rcnre%?ntation'af eharmet—pf—conpositesigmal—x at
Left Ul and tine block t. Thi's value is derived by
RiglalRi6LAg a tTme to frequency transformto the
conposite signal x sent tolthe decoder.Z b 1 : The
LFE r equency domai n represent afi on of channel i of
er+gthat—stgral—esttmatez at—band—b—and ti e birock -
This value is conputed by applying the side
| NflidEthe @Povedch¥nndl Baappidg wé d&jelop the fdllawiig eer band ILD and
i nter-channel |evel difference of channel. i of LQe

ICCder each i the chanpelgmith rpspepide the gnoqihgthcavagpngeaati

conposi te,at b@rtd ltTJHand time block t. This value is

se dﬁﬁigfd“l bthation. 1cC [b,t] : The

i nt er-channel coherence of channel i of the original
5 si ghen ferrchgard 1dL&RY tine bl ock t. This value is sent

as side informati gh: a first step in decoding, an
internedﬂd%ﬁbﬁﬂeqﬁedbyJﬁonain representation of the N
channel signal is generated through application of the
i nt er - chdinelb,ilemel differences to the conposite as
follows: Y b = ILDylbAX j b 7=1 Next a decorrel ated
ver si on @fCYb,rfjs1generated through application of a
uni que decorrelation filter H1 to each channel i,
whdfag chaplel 2 4E¢we)of the filter nmay be achi eved

t hr ough tt ILp@tion in the frequency domain: Y =H Y
Lastly, 1 Qqu ncy domain estimate of the origina
si gnal ZQ&? @g@ﬁy ed as a linear conbination of Y1 and
Y{, wher he”f 4t Br - channel coherence controls the

ICC,[b,t]1=1
For Channel 3 (Right):
ILD,,[b,t]=0

15 ILD,,[b,]=1- (™}

ICC,[b,f]=1

10

For channel 4 (Left Surround):
ILD, [b,t] ="
ILD,,[b,t]=0
20 ICC,[b,1]1=0
For channel 5 (Right Surround):
ILD;,[b,t]=0
ILD;,[b,t] = o™

ICC,[b,1]=0
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proportion of this conbination: z t{bA =i ccxbAUbA + i
- icc [b,f]f t[b,t] The final signal z is then
w@ewenaxssd by applying a frequency to tine PCT/US2006/020882
transformation to Z. [ ,t] .,Jhepresent invention
applied to a spatial coder now descri be an
eyt chiaidel @SLF]B)% di scl osed invention that utilizes
the spatial decoder described above in order to upm x
an M=2 cHdhpHbfIsi@nal into an N=6 channel signal. The
encodi ng requires synthesizing the side informtion
| LDL. [ b, i 8nél #€C, [ b, t] fromX j [b,t] alone such
that the desired upm x is produced at the decoder when
| LDy [b, {JCdbhd]l+CC I b, t\ are applied to Xj [b,t], as
descri bed above. As indicated above, this approach
al sk DERHICE.can PFABgPment asceiding ip Aas iypxdesy has been
foull® 10 ﬁf&n%él* ah 5@}?2&8{65 UiiEet sHORT ddﬁ? atiBlBh ¥ &hndb gﬁ@ direct
ar e a matrixenco I'n generati
souadd @rathe eeﬁlagd &ightsihiahadid, @nd oroveptiie )ﬂtn’mgerin younds to the rear

I exit xer such a c nmer -t tiv
chapyigly of cuRlicat PP B gy 5P TPEeeiLnES B U1 na
mfdﬁ%ﬂh&h &Qns%ﬁi&é&%ﬂhﬁl 4 SR Ridg §3J§i%ni wochannel i nput

Into the spectral domain. The conversion to the
spectral donmain ndycwomtwmbmliefwwcmsu ng 75%

d.DFT
or TaE PRGN g plont. heelf Ehsalol® A B UGRER: BRGEERY
incoipeaitddtyadeferende] édcﬁﬁﬁ thelihérsirdf:T schenme mat ches the

time-frequency converS|on schene ysed in the preferred
enbodi ment of the SpEpplaround rofsse&t em The spectr al

r epAf‘a‘i %mlaﬁ & SblRd §b&@@'rran§1a%d?®m §e}9§sfﬁbe§i23@9@ (Feb.

mul t1ple ba S approximating the eqw val ent
2611866 angul ar band (ERB) scal e; again, this banding

str ctur is the.sa as eoneuedb R spaty.al
codb Al erEnRtes o Fanoeh G e PaRe donhg N

30g§gg7ma§)erfgy3m bli nd upm xi ng at the decoder. In each
a covariance matrix is calculated as shown in

the foI | owi ng equat |6ﬁ3“3 W@b)éDlg(tf{lk t] | s the DFT of

t he n ; DS s

th eA%gél%%ﬁnd?z an E%e/’él()n égz an ﬁ@ gor%roegﬁo AC{Z})t Revision
A, Ysarichbe TeietistonEystenes Ganshitiees 0ALER00. HihBSA.JSMCHthmmt is

an i nstantaneous estimate of the COV ri anc tlrIXIn
availahle op the WarldcWide Web at

oS B AT P i
Consumer Electronics, Vol. 41, No. 3, August 1995.

“The AC-3 Multichannel Coder” by Mark Davis, Audio Engineering Society
Preprint 3774, 95th AES Convention, October, 1993.

“High Quality, Low-Rate Audio Transform Coding for Transmission and
Multimedia Applications,” by Bosi et al, Audio Engineering Society Preprint 3365,
93rd AES Convention, October, 1992.

United States Patents 5,583,962; 5,632,005; 5,633,981; 5,727,119; and
6,021,386.

Spatial Coding

United States Published Patent Application US 2003/0026441, published

February 6, 2003



10

15

20

25

30

The instantaneous estimate of the covariance matrix is

t hen snoot hed over each block using a sinple first
woe@en3dR filter applied to the covari ance matPCRUBI006/020882

each band as shown in the f 6I_ovvi ng equation: Were, R

is a snoot hed estinmate of the covariance matrix, and |

| S WkiedSmesd PiblBhedPitbhicApslicativd Us2008/0B85 i ,grublistasdd
band dez%gndent For a sinple 2 to 6 blind upm xi ng
Febaipsy eha3def i ne the channel ordering as follows: Using

th _
pardif e e b PABL oI5y Bsitn 0P 15 Gl (et 2%32%?‘
Fallen) m;bﬁslgdﬂﬁivhéﬂ,lmarl ance matrix: Define: a b’
channe 0 1 CCLl bJ I
Forgﬁ‘ﬁaﬁﬁ‘&“%‘t@?ﬁ@ rl_ftéfllzq%{‘?‘]i(’b% LD2 2[b, 1] 0

l Ccfl’dbll’isﬁéd Iﬁ{enfé@fonsih@dﬁé}ﬁ |AppLicRiaMWO 03/699206bputlisEéd October
I LD3a [ b, t] - (a b")2ICC3[bt] =l For channel 4

30, 20T t Surround) ILD4 [ ="' ILD[b,t] =0 ICC[b,t] =0

oS nfe?n%ﬁn?@&?%%‘ﬁ@%%%r%n O Pittiged 5130

200@L[ b,t] =0

Published International Patent Application WO 03/090208, published October
30, 2003

Published International Patent Application WO 03/007656, published January
22,2003

United States Published Patent Application Publication US 2003/0236583 Al,
Baumgarte et al, published December 25, 2003, “Hybrid Multichannel/Cue
Coding/Decoding of Audio Signals,” Application S.N. 10/246,570.

“Binaural Cue Coding Applied to Stereo and Multichannel Audio
Compression,” by Faller et al, Audio Engineering Society Convention Paper 5574,
112%® Convention, Munich, May 2002.

“Why Binaural Cue Coding is Better than Intensity Stereo Coding,” by
Baumgarte et al, Audio Engineering Society Convention Paper 5575, 112%™
Convention, Munich, May 2002.

“Design and Evaluation of Binaural Cue Coding Schemes,” by Baumgarte et
al, Audio Engineering Society Convention Paper 5706, 113 Convention, Los
Angeles, October 2002.

“Efficient Representation of Spatial Audio Using Perceptual
Parameterization,” by Faller et al, IEEE Workshop on Applications of Signal
Processing to Audio and Acoustics 2001, New Paltz, New York, October 2001, pp.
199-202.

“Estimation of Auditory Spatial Cues for Binaural Cue Coding,” by
Baumgarte et al, Proc. ICASSP 2002, Orlando, Florida, May 2002, pp. II-1801-1804.
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ILD6 [b,t] O ICC6[b,t] | In practice, an arrangenent

according to the just-descri be exanple has been found
wo o00paseTm wel | - it separates direct sounds PEDIS2006/020882

anbi ent sounds, puts direct,sounds into the Left and

Ri ght channel s, and noves t% anmbi ent sounds to the

r ea‘BlﬁJiﬁﬂ'@ieSCod’l@g A N@Kfﬂ' dndatfadiear Réeprearkibs ofifipatidl so
be created using the side information transm

Audip iy sl P JEASRG 20954 @RRndonEiSPider ey R0 bypp. T-1841-

-1 21 erence The follow ng patents, patent applications
nd publications are hereby incorporated by reference,
eaciHigh-qublély Ipaﬁmdmmga.tlaMudnmaidlﬁg)atddw Pritoates’s by @rw’oaart et

al, &éﬂig ?nggéglgt%egégg%o%gerﬁour eh%ﬂ?glé‘feé‘gﬁﬂ’o]%rb 12y
oooB naural Conversi on Appar at us " U S Pat. .

3,088,997 (May 7, 1963). AC-3 (Dol by Di taI ATSC

St afiatiel CAB@/EnhamB@mqnéhlSmg Sicalalgle inaveali Gre Craing Hith

ol v B S o T R Eyonion P
oqmean B e v 8

| npTleaveprmaplesity Bﬂtral%etf@ g P%dmgabyy §F’é‘w§ix%r%&“dlf’ EEE
Engié%gﬁlg S?g Eﬂ%@lgveﬁtﬁ ;zé?'é@ﬁ 1@t Co%qr%ntm B%rlnrAM’d&SZOM

anne Davi s,
AudiSynkiregic Ranbieng: 1ﬁd’tareenqtn6>se;wq @bdlﬁg’,’i by MdbgamESt al,

t Qct ob 1993, " ' _
O R ARG T
2002Pp! i cations,” by Bosi et al, Audio Engineering

Soci ety Preprint 3365, 93rd AES Convention, Cctober,
1992. United States Paten@éh@ 583, 962; 5, 632, 005;

5 6%33 % géht g’ ’73& Z4§' %Ke%ﬂgtth%%s’LGﬁg(?ry éﬁﬁfeh a‘boﬁﬂﬂhﬁ@
Matrix-Encoded Surround-Sound Channels in a Discrete Digital Sound Format.”

U.S. Patent Application S.N. 10/911,404 of Michael John Smithers, filed
August 3, 2004, entitled “Method for Combining Audio Signals Using Auditory
Scene Analysis”

U.S. Patent Applications of Seefeldt et al, S.N. 60/604,725 (filed August 25,
2004), S.N. 60/700,137 (filed July 18, 2005), and S.N. 60/705,784 (filed August 5,
2005, attorneys’ docket DOL14901), each entitled “Multichannel Decorrelation in
Spatial Audio Coding.”

Published International Patent Application WO 03/090206, published October
30, 2003.

“High-quality parametric spatial andio coding at low bitrates,” by Breebaart et
al, Audio Engineering Society Convention Paper 6072, 116™ Convention, Berlin, May
2004.

Implementation

The invention may be implemented in hardware or software, or a combination

of both (e.g., programmable logic arrays). Unless otherwise specified, the algorithms

included as part of the invention are not inherently related to any particular computer
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United States Published Patent Application US
2003/ 0026441, published February 6, 2003United States
weawbi1s3sed Pat ent Applicati on US 2003/ 0035553 PCT/US2006/020882
published February 20, 2003,,,United States Published
Pat ent Application US 2003/ 07’319130 (Baungarte &
or bihbt &iphrapud |Th phkidulte Waridds g3 pufiide trabhigeeay bo@sed with
Soci ety Paper 5852, March 2003 Publ i shed I nternational
ProgEatBn WIen I acseidancansty egoehams hetein, o8 Hanaychq B8 30,

R RO A PR

pertfasmtet}maeqmd imdflad destepsAIfitus ctht inventidd M3y B8 RAPemented in one
ubl i shed October 30, .2003 Publi shed | nter rL?ti onal
O BT PRSI RS AmS ﬁX%tIB%PBWBQBmO&HPS?HEHa SRYEPYD D

sy s@&ﬁsgeééﬁ'cb RiprisihgbERadtWRb ??Jb%%o? at Bkt ARRIatCRb a8 system
[ication US 2003/0236583 Al°, Baungarte et al,

(lnp}udirxgsd@&ﬂllmrdemme‘folaﬂe KOO8y andﬁybﬂomgmlemeutsarnﬁ é¢a/sr3m£

Decod| f Audio phi.cation,
inppBfbIEE 5GP P ai e CPA SurP b on gbR BRI 2Pasisionlied
to Mplit d&bw&fonﬁtﬂm fnCHeRY RS &iited herddy aldbgdnRfatebutplit

Audl o Engi neering Socjety Convention Paper 5574, 112th

informarion: i 15 CUMhinEermaey idurplicd typge of MaRGOMPIEIEViesHithg
kndwn Behicgr than IntenS|ty Stereo Coding," by Baungarte
Audi o Engi neeri ng Society Convention Paper

557 Fach $Rhipr@uamendy emimplementhd inviny @60&1 corpegerdangrage
| uat f Bin oy
(o hacBhsy dsspnbiie b biekrSel BREP G GD or ebfistrisntsd

%@gﬂ@é@ﬁg‘;a&&%@ c&aRRYatedRith & eSmpMSLyRtom. Qi fRase, the

fficient Representation of Spatial Audi 0 Using
languageapevibe a Pernpided arrintemreted langbged-al | er et al, | EEE

vOr AR Rt BRBl R B e U B S SB i B,

stopdge media or device (e.g., solid state memory or media, or magnetic or optical

media) readable by a general or special purpose programmable computer, for
configuring and operating the computer when the storage media or device is read by
the computer system to perform the procedures described herein. The inventive
system may also be considered to be implemented as a computer-readable storage
medium, configured with a computer program, where the storage medium so
configured causes a computer system to operate in a specific and predefined manner
to perform the functions described herein.

A number of embodiments of the invention have been described. Nevertheless, it will
be understood that various modifications may be made without departing from the
spirit and scope of the invention. For example, some of the steps described herein
may be order independent, and thus can be performed in an order different from that
described.
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199-202. "Estimation of Auditory Spatial Cues for
Bi naural Cue Coding," by Baungarte et al, Proc. | CASSP
wQQe@g/,130851 ando, Florida, May 2002, pp. PCT/US2006/020882
11-1801-1804. "Bi naural Cue d| ng: A Novel and
Efficient Representation of3 Spatial Audio," by Faller
Claifis: @l , Proc. | CASSP 2002 Orlando, Florida, My 2002,

. 11-1841- 11- 1844. h lit t t
bud & wolhpd §ora1ro¢eéwg) atfead oad 33@'9 sigBLes Ao 51'35?’&@&&01" e
at 14 I8 LBREHa0B TRE LBy GBS Ch e33R ki FOTeRst kO I

nven erI Audi o Coder Enhancenent
auditi signgl, é‘aﬁl aabioemﬁlah mpralenﬁin@a@dilm ghamclh cEYPEYINg ed

M xing, "' ar e et, al d|o Engj neeri
o domne SpE al 1g5on gLe eté)éarelaﬁdf%%ﬁg;%ﬁ ¥
its né) T atiofr %éf&ﬁ%@éﬂl& Xud% i ABhAtiGh &hﬁa%&%%ce1v@1s said

Ijer's et al, Audi o Engineering Society Convention
at leRd pae aﬁdlamgnalkﬁutsrmaxhﬁeattqnom Berlin, My 2004.

Synt heti c_Anbi t
P s A SR T
modﬁ’ﬁ&%ibn 60442) thé Mdhrucasnsefor bl%nelﬁebdnﬂgunh@,)buf @6ek. noDitmdude

Patent” 6, 760, 448, of K th J
e el Teo s o el S S e
suc}baa?lrm] ek Ag&fhf%u{%h%ﬁ E%hﬁs @fg‘} %a%l imeRHA S 26 Bhbnnel ¥ecdnfiguring.

, 404 of Mchael John
Smthers, filed August 3, 2004, entitled "Method for

Co”b'ﬁgr%ﬁﬁocﬂe%ls' of Sk pad atleai e dpdig LR RS 7
| 004), S N. 60/700, 137
m"“??&ﬁgﬁazg °£‘ff‘9§b%g3§g& Hidio Sizgald oy 705, 784 (filed

August 5, 2005 attorneys docket DOL14901), each

Codt- e mediid pLAGE S iR, I B Aty Y g
audR¥iRA20Gvide uhlimpRred BailediannddecalifBwith resphetdo aldetgyding

aranetric spatial audiqg coding at low bitrates," by
of thsy washedified Byo or more audio signals.

4. The method of claim 2 wherein the audio signals are a stereophonic pair of
audio signals and the modification is a pair of audio signals that are a binauralized

version of the stereophonic pair of audio signals.

5. The method of claim 3 wherein the modified two or more audio signals

provide an improved multichannel decoding when decoded by a matrix decoder.

6. The method of claim 5 wherein the matrix decoder is an active matrix

decoder.

7. The method of any one of claims 2, 3, 5 and 6 wherein the modified two or

more audio signals are a matrix-encoded modification.
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al , Audi o Engi neering Soci ety Convention Paper 6072,
116t h Convention, Berlin, May 2004. |nplenentati on The

WO pwensiseén nay be i nplenmented in hardware or sPET/WE2086/020882
or a conbination of both { 49 programmabl e | ogi c
arrays). Unless otherw se Specified, the algorithns
i nif.l PSR el d BRELy e dfigaiRViehtdugh 7avigereintsaidriedvingt | y
related to any particul ar, conputeror _other, a ar%gus

instryctiops faricbaringt recorfigusing dgEivey wHtrtions & “ﬁﬁ’éﬁPE El},e he
used.W th progr W i SiadtbidantdRith the

D

instr&@ioak Fitafpniiing, tp esihingremtep phastiasigas & greaten thet ficed

circuits) to perfarmthe required nmet.ho L .
numbarefandigrsisnals comprisiasit MR RGO 8‘%%56’? Et|r(§;ro%?‘§a‘hg‘p“‘ltji%n'
conput er prograns executing on one or nore

progranmmabl e conputer systens each conpri si ng[ at | east
one. fiheaedwdrof any oheaf¢laisrel thasughst whergim saifkqidest one

.(includi.ng vol.atile and n-vol at i TR . ..
audid pgpalodaR aehiyiof aft el o YRathy sRHO SR R i Berivine
instrf@Ebr ol GRftel %b%nﬁg&xmg détBiek eBstrattiqe o ddwmgixinp the tieo or

I's applied to input data to performthe f.thgln tio

morelastio sigoals veshethai, when dewamied 1B e5oudanch Fei e }néﬁ¥§°ti1°ﬁ‘é
tput. | i i i :
for QAR siner 18R Rl elnTye? B bl spRald DR AP Ry E

_ _ program may be
audib R RRBPEsing tRnyodeshoedudomigiats. | anguage
(i ncl udi ng machi ne, assenbly, or high |evel
procedural, |ogical, or object oriented programm ng

| anguage ?ﬂeﬂ%&l cftgagggﬁ'b 6L | PhrBu@PTRUER S¥GhEast bre

any case, the age may be a conpiled or _ .
audiorsignapaet idmbdifigatageare Badhtwouarhmess ﬁﬁdﬂpérgnﬁ}sagfl Said;deriving
. preferably stored_on_.or .downl.o [
instye o R Bhrpaeigeconcaurge 4PAYS AHER P Rl EARETRELo or
mordBERS sighal sulPtiat AthefiRedonfighRdda bt@rdwcawitbribe alstroctions

speci al” purpose programmabl e conp configuring

outer, fo
for mnnligeingt thgumher QG SENUEMANIG FEFS Y REAF IRooF
deyice is read hy,the: C : h
spaiiy oo e Rt el Bio R S U E T by
chafdedl0 be considered to be inplenented as a

conput er -readabl e storage nedium configured with a
conput er program where the storage nedi um so

CON{ | IHEHehAl SEPorRUIRUEAS 1SHPHER:inaAhOREAL né Budio
speci'fi'c and predefined manner to performthe
sigifall o£ité orodifbetian indbd ohipreisra, data-compressed version of the at least one

audio signal or its modification, respectively.

12. The method of any one of claims 1-11 wherein said deriving instructions
derives instructions without reference to any channel reconfiguration resulting from

said instructions for channel reconfiguring.

13. The method of any one of claims 1-12 wherein said at least one audio
signal or its modification is divided into frequency bands and said instructions for

channel reconfiguring are with respect to ones of such frequency bands.
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A nunber of enbodi nents of the invention have been
descri bed. Nevertheless, it wll be understood that
wQ a00608285T0di fi cations may be made wit hout depkP€T/URZP06/020882

fromthe spirit and scope 9 the invention. For

exanpl e, sone of the stepS”déscribed herein nay be

order A féink MésmEROd bEaledew b n-130

or%r%?’?@gﬁgﬁﬁgg?gﬁn t h%t descri bed@%‘ ains: 1. A

nmet hod for processing at | east one audio signal or a

nmodj fi catjon.of the.at | one: ] [ : [

£ B shiaehih e prast ot EREbuCARIPYER oF hARRHERRN M che
at leakt GRRAudi® Fehal 2 ing 15¢ @il mirelr @S elvininaly aa saidatileast one

channel , conprising deriving instructions for channe
audio sigoalf eaghrandig signal FPTISERMS AN ehapneli GRTISHE | ¢ s

m)gl i8R letiof $rninddl Gel @ at REAOABELAD sidhal or

saf'g'd 'ving receives I's sald at | east one audio |
its mdlpvationwherdn thedrly eadio dnformaatibnghaseidi degiving reeqipen is said

t hat inqludes(élé th ﬁat.Ieast one audio signal or its
at leab gne pedip sigAal o “@%ﬁ ¢8O0 nstructions for channel

r e@ﬂﬂ{jdiﬁ hi BSkpultuht iﬁ@l@&esﬂ@? tiett lldagheorryidiotgue br its

reconfiguration of the at [east one auydio sjgnal, .or
modifiatiomdintli(@pthe mwm@nsigmhaan@ﬁsm@gu%&w‘ioga pg ipgiyde

results from said.i,ns ' : : : n
any FGEOHY RN 08 OF e 4F} G Sy gl O REmodifcation whe
such?d cla@asltreQidigarition résulys Slompeaild inktsuctivds fircheireh renoafiguring,

each two or nore audio signals. 3. The nethod of claim
and 2 wherein, when decoded, the nodified two or nore

audj 9. S] I ovi de an i nproved nul ti channel

deé%ﬁ?ﬁ%gagfﬁqgéspect to a decoding of the unnodified

two or nore audio signals. 4. The nmethod of claim?2

wherein th udi 0, Si s are a stereo i |

Aucioo TBy BrENod ARG TERrT PR Os e parpraftie B o
recent N ist MR taudloSighal bRV HRNI fZeafor 8disg Dl rédeividddnstructions

stereophonic pair of audio signals. 5. The nethod of
for claanhehr8contlignengy t he nodi fied two or nore audio signals

provi de an inproved nulti channel decodi ng when decoded

by a matrix decoder. 6. The nmethod of claim5 wherein

t hep ety netd6€ OEl@hint $5 aNclai i § evherdn said aideant ene aidio Figwal

nmet hod of any one of clains 2, 3, 5 and 6 wherein the
andritsdnédificationgroeachbive o e aedig signalsar e a

matri x- encoded nodi fication.8. The nethod of any one

of clainms 1 through 7 wherein said deriving o

18. The method of claim 17 wherein the modified two or more audio signals

provide an improved multichannel decoding with respect to the decoding of the

unmodified two or more audio signals.

19. The method of claim 18 wherein the modified two or more audio signals

provide an improved multichannel decoding when decoded by a matrix decoder.

20. The method of claim 19 wherein the matrix decoder is an active matrix

decoder.
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instructions for channel reconfiguring derives
instructions for upm xing the at | east one audio
WaR@aas2ssT its nodification such that, when upPCRES2006/020882
accordance with the instru ons for upm xing, the
resul ting nunber of audio signals is greater than the
numherriefmeated of siytnalos canpl7 girogst 2ewhtrelnahs modified two
audi o_signal or its nodification. 9. The method of any
or mewe agshio signplegre a makEuecodedmefiicatiaoni d at | east one
audi o signal and its nodification are each two or nore
audi o signals and said deriving instructions for
channéherreetod bty oig o elaimas $5-2i stlrenein isnid:deﬁmimg instructions
domnn1x%ﬂ%ithe two or. nore audi 0 Si

for Giieeneldseanisrens drtwe dRiTgsheRs TRr pprt a{hﬁg’lf feﬁgt g Ridip
s1g11‘3 g fﬁbﬂﬂicaﬁ&?aﬂ@s‘-‘ai& dHafifel @éﬁﬁﬁﬁguﬁﬁ% apidixes Bedih ddast drfe

ess than the nunber of audio signha

th
audtumgrr.aﬂ oniss exodifitiatios buphdhay thell(?SUhIIhé nﬁ@bﬁ‘b&p 3(r‘31| lsgggnaé?\’g
1.th
s PR el LRy 8 ol PR 0, A v

modifigstdins and sai d deriving i nst ructl ons for channel
reconfiguring derives instructions for reconfiguring
the two or nore audio signals such that, when

r econfHan el ol %f eﬁf‘l WIB @lt\pﬁerélﬁsoﬁfrd% 1daShel RBio

reconfiguring, audi o signals renains the
sigimh opitbutodifivation 1srtwpe>r upm: a@cllo stgualsuaod said dewiming hn%méhons

o R B0 P BB B B pypre mac
grYéﬁ’seéfrﬁil ﬁld &bl tb&ATguRNe dGWsth XS | tlﬂﬂa’.t ltw® br hloge audio signals
modi fication in the output is a data-conpressed

such éhat iherresilting sumben af andiosignalsis jess thaghkg mppbegriod audio
d:%c{r%ﬁ%%ﬁ%oﬁaﬂgvg%?%{:o% Xl?cidalgégls The nmet hod of any one

wherer h sai eriving instructions
derives instructions wthout reference to any channe
reconfiguration resultln _fron1sa| |nstruc§|ons for

cha#thel @@Wloé Ry AL Of1 aimpHe-JleV ??Sm(ﬂalda% eashneAudio
s1g1§41 Ak ﬂE Al 03%(9 g dlb%%ta%s%ﬁ s@idHeRviHgdARtucAbns

'cation s divi I nto frequency bands and
for :ahamhel mbnﬁ;gunngrtkmﬁ/es instinantioes$ far ewnﬁggmmg thg terp @ wiargaudio

h f nds. 14. An
S LT PP e HE SRR Ui 05 e AP Bl

such et theléumﬁerrfﬁ"tah@i@ sf%iﬁﬁlsﬁélﬁﬁi%§ &lé’lﬁn@tblﬂt 8ASbr AOR uﬁlalo
signal or a nodification of the at |east one au

locstiapsalt which sugh ehdio sigmels araintanded tochraispeadyceskarg ah@gﬁfi
| east one audi o signal, each audio signal representing
an audi o channel , conprising

25. The method of any one of claims 15-24 wherein the at least one audio
signal or its modification in the output is a data-compressed version of the at least one
audio signal or its modification and said receiving the output includes data

decompressing the at least one audio signal or its modification.

26. The method of any one of claims 15-25 wherein said deriving instructions
derives instructions without reference to any channel reconfiguration resulting from

said instructions for channel reconfiguring.
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deriving instructions for channel reconfiguring the at
| east one audio signal or its nodification, wherein

wo b@eosdsy7 audi o i nformation that said derivi ngP€EUSL00€620882
Is said at | east one audio_ §Jrgnal or its nodification,
providing an output that includes (1) the at |east one
audi7?o Hiegnathodbf hiysomediclaimat 56, wiznein(s2)d dt heast one audio

_instructions for ghannel reconfigurjng_ but .does, . not

signahey %léwékﬁpaewﬁf’évﬁ?@%ﬁ?w% g%‘fds&%dtsﬂé I%S?WPE%%% for
oA BRSO vl rebh St 1BRAHcS bEAch b a

cb C aﬁﬁégﬁﬁ%@%%?ﬁ%&@gﬁelb%%t resSTEt S frgfrﬁqsai i nstructions
for channel reconfiguring, and receiving the output.

16.,.T t f clai 5 furt . | Si |
o TrgmPge eheny aiEobim 18 TR L ERg TS T
efident 8n BRELI5CRith@okplibiggt he recei ved instructions

or channel reconfiguring. 17. The nethod of claim 15
or PoEding® ke extauisald at | east one audio signal and

its L 1.0n: W0 or nore audio signals.
18.Saﬁ%gh%g%%&%g}oa%ﬁ%ﬁ%ﬁg‘?kv\her ein the nodified two or
(rjmr ed_au d{19 _tltse'hgrledssmr{mt«zlioi‘figm or itpgmdﬁizba}lc:tuitl,hdrc hannel

ecodi ng respec 0 e decodi ng ,of .
unrrodifi@gnﬂ%ﬂlaailgrfﬁ?%lﬁ&u &tﬁ%awe S
of claim 18 wherein the nodified two or nore audio

signal s provide an inproved nultichannel decoding when
dec2 dheyethodraf aiyyongef cims 1387 faleer pemipoidingf cl ai m

19 whergin the,.matrix. decoder, i . L\ LXa: s

dec¥§ ¥’rd%§g qu auffe OP@Pﬁlgd B ngentf/) t%%%%?)l?'g% lfltalfg?r%%&é/ buldio signal
or itshedigibatzdh. wherein the nodified two or nore audio

signals are a matri x-encoded nodification. 22. The

nmet hod of any one of clains 15-21 wherein said

dersyi g H%'\ifordbb‘ftciaﬂﬂs?fv@{eré‘iﬂ anpst le%ﬁt%@fahgilérs'i 1 or its

derives 1 nstructions for upm xing the at |east one
modifitatiorsingthalaudio outmmit medivd ioc atore audin digaalsdthe nzathmel further

reconfiguri m xes the at | east one audi o signal or
COTPRILSTRG I rfxc‘gﬁigcf’aﬁlgé FYQ PO RBUOSINYS ng nunber  of
audi o signals is greater than the nunber of audio
signals conprising the at |east one audio signal or
i t s3ho@hé imetitadof ang 8ne Thaaimel et Jpimaml/ ﬂam.uggmas ai ns

dep]égaezn]t o\ﬁ\'hc a{irenI pS ﬁl?tlhgr caotmplrles1ansgt one audi o

de

S

providing an audio output in response to the received channel-reconfigured at

least one audio signal or its modification.

32. An audio encoding and decoding system practicing any one of claims 15-
31.

33. An audio encoder and an audio decoder for use in a system practicing any

one of claims 15-31.

34. An audio encoder for use in a system practicing any one of claims 15-31.

35. An audio decoder for use in a system practicing any one of claims 15-31.
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signal or its nodification is two or nore audio
signals and said deriving instructions for channel
WO e@onsdisguri ng derives instructions for downni RETYS100€020882
two or nore audio signals aggd said channe
reconfiguring downni xes the at two or nore audio
SI gnal s such that the resulting nunber of audio

nals is |less than, the nunber f audi o si
o o 1 mieihad 2t pigeuin A B o Sefsal Or 2 bipdhghtion of the
at lé£§tt cﬁﬁ:qtuai‘o ﬁ@ifal BR6ing theChRte TRimber SAcHARREIS hils3@htdead one

 east one audio signal or its nodification is two or
audivonignad. el aschg siginel lap@sq@mg au@rldmu chgniehsrompgisingns f or

channel ur i der er ti.ons

F edBreyigEar R apif el g% A GHEM il fleons fog
chaﬁﬁlimé&hﬁg@ﬁ@ﬂﬂegwtdaﬁg)né @.ﬁdiﬁfsi@ut @sits heditfieaticar butao ehannel

audi o signals such that_ the nunmber aof_ audio s
recordigrration(oh dhesaieashene dio BEnaleF Hs giediticstion 5%3#%53@%?“

instWikGR folf%ﬁ%ﬁ'l‘égg& %%H?TJ& %ag%ﬁlg étﬁfhg?lQVltng bRén H@rﬁfeﬁ@z(éﬁd

are change any one claims 1
instniugion IdBntrftt&)nah wiaetsthe onky ad infaringtieh raveiviet gs said at least one

podi ficatio oyt put is a data-conpressed
aud{n.gignal ot g ‘}ﬁiég‘%?% t one audio signal or its

M AiahfAbQMRREANS ﬁiecht [AGQIn¢ialdiotsiehaPbE PHnolifichiisiessing

data deconpressing the at |east one audio signal or

said instre@diingi cat i on. 26. The met hod of any one of clains
15-25 wherein said deriving instructions derives
instructions without reference to any channel
r ecyNf Tiwmathod nf cRah 36 iwtgrdin said atledstions tandiotsignabkarfddts
channel reconfiguring.27. The nethod of any one of

mogifigatign arg ez@hm?rénwe%ﬂle signalSeast one audi o signal or
its nodification is divided into frequency bands and
said instructions for channel reconfiguring are with

r especThe method of ofairs 3G wheraio,ueimenyddoaders xhezaodiﬁhd;two or
met hod .of -an e af claim 16 .and t hr ou
o S R PR L PO RO E GIFgP B R PP B¢
dec%Hm%ldﬁL'tﬁb @hdUtied BRFoSRbRGUIKGiI@sId. he audi o out put one
(1) the at |east one audio signal or its

rmdl fication, or (2) the cthannel -reconfigured at [ east

one§§ ‘? {Iieh%'aaof cla%% 38%%&3 § dﬂoﬁ) ie@ Mo Pﬁm?é %L{'Hi@.éigﬁals

F1sing providing an au I 0 out put
proWﬁ&pﬁﬁﬁtprd@dMﬂﬁtﬁMﬁel\(&docﬁhg vhas dearnied dy dimatsik deaddenr
its nodification.
40. The method of claim 39 wherein the matrix decoder is an active matrix

decoder.

41. The method of any one of claims 37 through 40 wherein the modified two

or more audio signals are a matrix-encoded modification.

42. The method of any one of claims 36-41 wherein the instructions for
channel reconfiguring are instructions for upmixing the at least one audio signal or its

modification and said channel reconfiguring upmixes the at least one audio signal or
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30. The nethod of claim29 wherein said at | east one
audi o signal or its nodification in the audi o output

wW@e@ot13a35Dr nore audi o signals, the nmethod furP¢EDS2006/020882

conprising matrix decodi ng 4ghe two or nore audio
signals. 31. The nethod of "any one of claim 16 and
its nfoldff difiod fudhhaUEs reddltiag ndedensaidiosigedlalsrgrddberfthart ther
conprising providing an audi o output |n response_to.
numbereofrapdisl signpleomprising the shieag ore auép S1ERaser 1%&8"@@8@‘6’“-
signal or its nodification. 32. An audi o encodi ng and
decodi ng system practicing any one of clains 15- 31.
33 43 AThaushtlfo st @nc af clams 3:dl wherdnstad af loast oseaydio a
_ system practicing any one of claj.ns. 15-31. 34. An..
signal o SemeeAtiongite G456 TR 05 My PP Siegais Bt iy iapgPLsines for
charflel &k %@n&%ﬁa&e hnstraGtionf PordieH RniRGAHE fwd 6F mbRGwidib Agnals
system practicing any one of clains 15-31.36. A nethod
and aid chamekbssbnijgaing deamminesdhe te or miotmandiapyigaals such that

nodi.fication of the at .east, o j i.qral. i ng
the ’ieﬁ‘gtlg% H%mh Ardisy Sl%l}?iﬁwlﬁ i?sé héaélqg%ﬁ%rgg% (T?ea azsﬁt% s g}éau di o
conpliSinglihe RALHr Bbd AdR girals. representing an audi o

channel , conprising receiving at | east one audio

signal or its nodification and instructions for

chapnefy .\ LEML i 36- @024t 8RS hudb

i tgﬂ'm(ilL |efn|§%tfz§{)]‘|i gﬁé}b}u({h%r?glac Iﬁ%%é?’ﬁ%@% Sebir ation of ' the
sigral adEi@siodifieatistdire estigival oranoretasdivmiigral scadithminstructions for

resulting fromsaid jnstructions for, channel ..
chafne, iSPRBGHTTHEETe SR TS PR BT DU RO v g ignals
suc]mf}a lfiiddel 6F hntfio gig;ﬁﬂ_lly Alnh 24 1hE sk 66t th eespadtiveapstiad

I nfopnation received is said at |east one audio signal
locations hiswhiohlisiéhcatdiosignalsaredhtandss to beaentpdensd iarchangcedat

| east one audio signal or its nodification using said

i nstructions. 37. The nethod of claim 36 wherein said

at J£agic MBBodYEhsy SiciTalaims do6idl syieeinfthe akiranioas for

each two or nore audio signals. 38,  The nethod of .
chaghelirencafiguiieg aternstistensder sadering » bingwil stprsgprhopic Penal

mor e audi | - : OV i d duahpdipe or it
ha RSty AL e Bl TR oo B BRI o s
modifigaibd. i ed two or nore audio signals. 39. The nethod

of claim 38 wherein the nodified two or nore audio
signal s

46. The method of any one of claims 36-41 wherein the instructions for

channel reconfiguring are instructions for rendering a binaural stereophonic signal

having a virtual spatial location reconfiguration.

47. The method of any one of claims 36-46 wherein the at least one audio
signal or its modification is data-compressed, the method further comprising data

decompressing the at least one audio signal or its modification.

48. The method of any one of claims 36-47 wherein said instructions were
derived without reference to any channel reconfiguration resulting from application of

the instructions.
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provide an inproved mnul ti channel decodi ng when decoded
by a matri x decoder. 40. The nethod of claim 39

wokecas235t he matri x decoder is an active matri RCT/US2006/020882

decoder. 4 1. The nethod of @Dy one of clains 37
t hrough 40 wherein the nodified two or nore audio
si gvalEheanethad ofhnyi onerfetriias 3688iviliereinisaid at kdst ofie@udio

sigTher §A/RORHT R AdRbBio REESAFY Gt agd shd ibtruetions for
chahfi} }é%ﬁﬁg&?ﬁ%gﬂr\hgﬂ% Sl théiiRc@ie dRADE sEIMErfehdy bands.

si gnal fication and said channel
reconfiguring upm xes the at |east one audio signal

or| di ficati.on suc hat ultln . nunber of
ﬂ? ’ilhgg ﬁa‘@’r%‘};&%ﬁiﬁ“ﬁg%%{hﬁeﬁﬁ ?‘Fbco}np%f%ﬂl udi o
{,@md(ﬁd hthgndt | east one audio signal or
|ts nodi f1 cat i onaﬁﬁs The net hod of any one of clains
36-stlectihg pethe avdiopudputiosasf: one audio signal and its
nodi fica n. ar al s and
the i nstélg?l% | %A%asf%?ehaggigﬁsr% al rgg{:tg“‘?’:dgﬁc%flﬁﬁ %gr e
i nst r uct (fige fanné evdvntixired at leesttone andiorsignel. audi o
signals and said channel reconfiguring downm xes the
tmo or nore audi o signals such that the resulting
BT TRI m@ Fn@ﬂ%f%hﬁ@@é §fd1e§rﬂs%§349t fidfiet &lﬁnﬂﬂéﬂ@ef of
audlo signal s conpri sing two or nore audio
si gprakslinglan avkhe ompumaestpbnmy theweceived ptdeass ogaurtio signal
ﬁgﬂ-$ n said at | east one audio signal and its
or iPFHCAI9 N are each two or nore audio signals and
the instructions for channel reconfiguring are
instructions for reconfiguring the two or nore wgip

si ghl Themethodipfclaime | whesein sl ahlsgtongiaydig sisna
mo&ﬁﬁﬁt? etéldz:h {vpc? Ir rﬁgféea‘ﬁhio %%Psaﬁieeﬁl tho& AlrttRP Sord)] gné’iﬁg c h

au PMare Tt Be reproduced are
maﬁ*ikad@e&ngétﬁe t\i/l'd‘ler metehodiosigmisyy one of clains 36-41
wherein the instructions for channel reconfiguring are
instructions for rendering a binaural stereophonic
S gﬂﬁ Tﬂé}qeﬁ%dacrf HP Bh& b\ laif 649 Ftn@r Ydrhprikdhg channel s
of the east one audio signal or its nDdlflcatlon
46. pifividing aheudiooutpnyinorsponse ol the reiyed ghanpekresppfiged at
|nstru§1|onslfor channel reconfiguring are
leagtque aldio;sigflals or r endering a binaural stereophonic
signal having a virtual spatial |ocation
reconfiguration. 47. The nethod of any one of_cla'E§
36- 46 Wieaudicndechderaraqtisingrtheymethednf 4n¥ pasaf claims 3{55
nodi fication is data-conpressed, the nmethod further
conprising data
55. A method for processing at least two audio signals or a modification of

the at least two audio signals having the same number of channels as said at least one
audio signal, each audio signal representing an audio channel, comprising

receiving said at least two audio signals and instructions for channel
reconfiguring the at least two audio signals but no channel reconfiguration of the at
least two audio signals resulting from said instructions for channel reconfiguring, said
instructions having been derived by a an instruction derivation in which the only
audio information received is said at least two audio signals, and

matrix decoding the two or more audio signals.
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deconpressing the at | east one audio signal or its

nodi fi cation. 48. The nethod of any one of clains
W@2e04/13288Er ei n sai d i nstructi ons were derived BT/O82006/020882

reference to any channel regonfiguration resulting

fromapplication of the instructions.49. The nethod of

any one of clains 36-48 wherein said at | east one

audi o signa r.its dification. is .divided i.pto
1 g dheTnghader it Sterehtihe etid dStoie ™ miffg reference
' I-NGiake Wth respect to respective ones of
tOﬂgﬁ%ﬁaﬁ?ggﬁgﬂgvﬁ%ands. 50. The nethod of any one of
claims 36-49 further conprising providing an audio
out put. and. sel ecti ng. a e ' 3 '
el b TheaRenS g ety AdeiEind iy B Rie Bifuortebb o

the fedbivel enstlagigiel reconfigured at |east one audio
signal. 51. The nethod of any one of clains 36-49

further conprising providing an audi o output in

res [V I t ' ' lhor

¢ oAb LRSI B SEAT R LIS IR MY
modified twd of BRS¢ ankiesighids providgreal inmpnavedtrsultiduinhelodecoding with

are each two or gnre %ﬂﬁi signals, the.nethod further
respeshigrthe degpding ¢fithe wrap ﬁ@“i"h rRRE BEERAS i o

signals. 53. The nethod of any one of clainms 36-49

further conprising providing an audio output in
r esfforEiee methbh ef peceieddlaiia Fh el 7 weereinfthe modifiedttwo oz grore

udf iR Brovromeroed ond e GESRHE R Aerddeh BY spd®
mafxees&inpg at | east two audio signals or a

nodi fication of the at |east two audi o signals having
t he same nunber of channels as said at | east one audio

S| gg&l ’il‘hg ﬁl%ﬁloﬁ%qlaﬁy 31'1 1aif8%585F d ﬁél‘eﬁﬁ%qicpmatrix_
channel,  conprising receiving said at |east two audio

decoliBRdb an active matix detdddmgs f or channel reconfiguring the
at | east two audio signals but no channe

reconfiguration of the at |east two audi o signals

resy L@ nfkid ot %hg ohd'stt d14iedsl FRNBrdu@h 6ORAMAGH the modified two

reconfiguring, said instructions having been derived

or iyresavdiv sigsdls arcta aridencodedinedification ch t he only audi o
information received is said at |east two audio
signals, and

62. An audio decoder practicing any one of claims 55-61.

63. Apparatus adapted to perform the methods of any one of claims1-13, 15-
31, 36-53, 55-61, and 72-76.

64. A computer program, stored on a computer-readable medium, for causing
a computer to perform the methods of any one of claims1-13, 15-31, 36-53, 55-61,
and 72-76.

65. A bitstream produced by the methods of any one of claims1-13, 15-31,
36-53, and 55-61.
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matri x decoding the two or nore audio signals.56. The

nmet hod of claim55 wherein the matrix decoding is
WwWowRaokhasassT ef erence to the received instructi onBCT/B5%2006/020882

The nethod of claim55 whergin the matrix decoding is

with reference to the receiVed instructions. 58. The

Melshod BitstRRM ReEIced by kpdarBtub addpteddogresiom tiwhmathods of any
decoded, the nodified two or nore audi o signals

one pf eleingkd -k 15335 3483, bt channel decoding with respect
to the decoding of the unnodified two or nore audio
signals. 59. The nethod of any one of clainms 55-57

whe7e i Appatitusnoripocesdingvu last orerandiusgel of gmadifiqation plithe

an i npraqved ti.channel decodi ng.when deco id
o e O R DD PREC ROTRONO CTAa B o EL T

3 ' i infingah Bhdioda&aR, RempSisiag acti ve
audl?étl%i‘%}(%g%}:o |1(¥1\I§glgﬁ%{ébr'§l'%g ?ret hod gf any _onrelfllpofq1 cg:I ai ms

58 mhéans fighdefi9ingtinstuiciionhior ghatine] regontigyrisg thintdeastens

signals are a.Jqmiri xsen d i f-leation:
o P S Gt MFRI R Ahdp SBblonRa ot s
for ARRAPEeSivadia REiddt leastimief208i0 sifial oeithmddificbtianyndne of

clainmsl-13, 15- 31, 36-53, 55-61, and 72-76. 64.. A
corpeans foriMeAng ansyi e inckudss kb st Tk Qg o Signal or

.. medium f j: : f tha des heds

its ipeiiflon, 85 N A RGBT LAy icPy RBIAAITR O dOB) S

inclé@e 6y cliBnelActuinfigtradamofthed kest dne auko sigtehouiés wodidieption
one of claimsl-13, 15-31, .36:53, .and 55-.61.66., A

whest ish pohs) SQORRP SRS sl ArRaion BERHEPED « ne

of any one of clainsl-13, 15-31, 36-53, 55-61.

rec%&i.gﬁggg'ar atus for processing at | east one audi o signal
or a nodification of the at |east one audi o signal
havinhg,the sa nunber of. chanpel ' .
onebbompETRs fpredane SarE o8 Gl BRaltrd RikEARh of the

at 1&4ALR AIROGShal hﬁff’iﬂE theSdaR@ iRetes of oliandels iay baid at least one
instructions for channel reconfiguring.the at . | east

audimeigaaldeash ohdinaignet represertig 40 RI41Q SRIGHIT Rehe onl y
U DBy RSty o Bl on

audi® Sighalatiis @udifidation, wherein the only audio information that said means
for deriving receives is said at least one audio signal or its modification,

means for providing an output that includes (1) the at least one audio signal or
its modification, and (2) the instructions for channel reconfiguring but does not
include any channel reconfiguration of the at least one audio signal or its modification
when such a channel reconfiguration results from said instructions for channel
reconfiguring, and

means for receiving the output.

69. The apparatus of claim 68 further comprising means for channel
reconfiguring the received at least one audio signal or its modification using the

received instructions for channel reconfiguring.
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means for providing an output that includes (1) the at
| east one audio signal or its nodification, and (2)

w0 b@ei18286T uct i ons for channel reconfiguring, bRCT/USME6/020882
not include any channel reggnfiguration of the at
| east one audi o signal or its nodification when such a
chapnalpphiaaR o Gucakingnt leastinesudioaignaborch modification ofthe

for channel reconfi ur| n g Af\p aragjs f
at leitﬂ*- oue sudip gigaal haé’!iﬁ ‘g%ﬁ“ CIQI A asgaﬁg& 19350909 on
aud18 rﬁ%le ¥ %{%\1 4“%2}:%%%1?6{1' ?%Pz eh ogéug&ﬁilo BRMInBY chhiprisiase

| east oné audio SI gnal ,
eaQ{EaﬁsjﬂjrmecEl\gn@ht leasp oes eudw signalror ats anaslifensionand

conpr|S| ans f.or .de i nstruyction
instguam LU e ngbrine e el Aiarg i ghTp! B mpiERAR
but ﬁ@&iaﬁlha%b&mgumeﬁ Qi et @ea@ame Aidih aﬁgﬁdﬁ boitsmiodifivatibuat
sal d neans for deriving receives is said at IeasL qQne

resubting foona.sgdansmmtmsSforrd@nnnplcr&W@r&uﬂﬁé»aﬁ%d IngiFughiogy PEYRG
t,put
beerg{i' ov%ri%u s%}uchgﬁ fléjrg\ga( sioh 1 thTbgl t?é 3)1'11?%5310‘]1?%@'&&'619

I on, he instructions
recef\ﬁw ishaa aﬁﬂeasn eaonidig lefgnmlgorbtstmddlﬁsatmt anidhcl ude any
channel reconfiguration of the a east oneln gl
si aneans & GharnelHRFORTIEUNE v%l@ﬁstgae AU SRR 1

mocﬁﬁgﬁﬁfn'lﬁﬂ{g%ﬁid%lst{:&%hé s fromsaid instructions for

nnel configuring, and nmeans for receiving the
output. 69. The apparatus of claim68 further

B RPN Ba oS ATD: ST SHARS (R B biRifiation of
the HSleAd t\%‘ Qudib QQ'%HIQ Galin gttlﬁélﬁhhl&ﬂﬁnlfei’ of clivmnele Ias sald at least one

reconfi guri paratus for proce eﬁl ng at .|l east
audmrmglmllmagh ngﬂ aignblrfeﬁfeﬁ@mngl apAfligrrhamelamprisingast  one

2;?15}()@&?5' 3 aelg?wl%é S ?jﬁ]e%sm u;amgﬂafl]? dgﬁﬁﬂﬂﬁloﬁs f5% channel

0 sigha I 0o signal

recrfIPuEIRG fiid A Jeadntvalistidio sipaalnbut, ncx:cdmmmel $eqmgﬁgmahgn pbthe at
receiving at |east one audi,o Si gnal S 6 d

Leask b FREA LIRS AP TI D SEIIGRS e Poicion el reconfiguring, sai

1nstrl?cg1%g£ h%ﬁ%ﬂ&bt Bivad b% g%ﬁtl SPREH G R 2858 AR thd Snly

cat'l no c anne reconfiguration of the at
audh@ﬁﬁémmmenaeuélmdss wchht least itwe andidistgnelat andn resul ti ng
fromsaid instr for channel recoan guring, said
i nstears fopmat cﬂ ng VP D 3891 AP st ruct i on
derivation in which the only audio information

received is said at |east one audio signal or its
modv2.i Aanétbed formepdifvingstwoorr reprgadio signelsn pachdingsiensd

rep?etserllt?nagse{n andio SHafih dl & t%nﬂjhe %{odﬂ‘lesd signals may provide an improved

multichannel decoding, with respect to a decoding of the unmodified signals, when
decoded by a matrix decoder, comprising
modifying one or more differences in intrinsic signal characteristics between

or among the audio signals.

73. A method according to claim 72 wherein the intrinsic signal

characteristics include one or both of amplitude and phase.
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nodi fication using said instructions. 7 1. Apparatus
for processing at |east two audio signals or a
wo@sfzasari on of the at | east two audi o si gnal BCTYES1006020882
the same nunber of channel s,as said at |east one audio
signal, each audio signal representing an audio
chapnal mehedRédoRdingtoctains 71 of claiec 23 whegismodifpinglosast
two audi o signals and instructions for channel £
morg diffsrncerLiniinginsis sigapl sharactertsiies BRIWRER & ARANIECTSE T s
.channel. nfiguration of the at |east two audio
aud1g§1§8§§§nc?§cgegl ting fromsaid instructions for channel
r e apmbige thengmosifial sigrsls toctlagesnuraberred sigaals, @k i ved
by a an instructi,on derilvat.i on in.vvhic%?ert he only audio
i nfeVARIBA thedpaiyeds prRals Using aMaR aieofiety oy di o
signals, and neans for matri x decoding the two or nore
audi o signals. 72. A method for nodifying two or nore
audbo Asingthall spcoadinp taclaing 72 jog laim /3 pyhssedn MadifyHig ogdr o
C nel, so that th I8
morf {easks Ftinligicintat TSRS bARRET of ohy B slfioAfnals
inchélggodi ng of the unnodified signals, when decoded by a

matri x decoder, conprising nodi.fyjng one or nore

di finespasingey deﬁreﬁﬂpg})h?sqrﬁessw&ﬁ%w%hﬁtg@&? &F proppeggnes of the

audi%es%}ﬁ? or anong the audio signals. 73. A nethod
accordin

g to claim72 wherein the intrinsic signal
characteristics include one or both of anplitude and
phase. 74. A nmet hqd accprdi t o .cl.ai [
ot A e A L T S

amotle@R@hudid 8ipARlk &Y Vaplosly iRGtaee indf ordBengsalianefor ivee
audi o signal s includes upm xi ng the unnodi fied signals
frequency baadgyer nunber of signals, and downmi xi ng the
upm xed signals using a matrix encoder. 75. A nethod
according to claim72 or claim73 wherein nodifying
one7r Apedifustior herdefybestwooriméreiandiosigniatynedch audio signal
characteristics between or ag&nﬁ t he, audi 0 sjdgnal.s od
repiepeitinges apdiorcarnehgodhatdhe maddic signgls Y ErgVide an thprov

Lok S BReST B uhidediedistnals, when
muS@é@e@&&%@@%ﬁ?ﬁbgg&ggggi?di ng to cluai m 72 v?hggélraei n
decbd&l by asmtrbodecetiat caomprimagveen or anong the audio

signals |js varj oulsll KNi ncreased. and / qr .decreased in
oneMgans gy receiving the two or more audio signals, and

means for modifying one or more differences in intrinsic signal characteristics

between or among the audio signals.

78. Apparatus according to claim 77 wherein the intrinsic signal

characteristics include one or both of amplitude and phase.

79. Apparatus according to claim 77 or claim 78 wherein said means for
modifying one or more differences in intrinsic signal characteristics between or
among ones of the audio signals includes

means for upmixing the unmodified signals to a larger number of signals, and

means for downmixing the upmixed signals using a matrix encoder.
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frequency bands. 77. Apparatus for nodifying two or
nore audi o signals, each audio signal representing an

wa@oabo3siannel , so that the nodified signal s negT/US2006/020882

provi de an inproved nulti channel decoding, with
respect to a decoding of the unnodified signals, when
d W%M%cmﬁﬂg&od&&m or GIEAPTS Whaeginmsehaedmsrior
receiving the two or nore audio signals, . and neans for
modifitini b6 orgnomealiffereness én Hitfinte sigad hargciepstios PefvEeeli%n |
charact.erj stics,between or anong the audi o signals.
mnmﬁ%ﬁeﬁﬂ%gFﬁ?ﬂél @%%?ding to claim 77 wherein the
| AN FHCinGleing ofdarasingths tiosscdrretdtiondetnener apwng
of anplitude and phase. 79. Apparatus according to
ones of HierAudip signalst ai m 78 wherein said means for nodifying
one or nore differences in intrinsic signa

characteristics between or anong ones of the audio
si gnahgparaos achesding tndaitwB0 wheick the crase comelation peyeen or

signals to a l.arger nunber of i r

smongsgesierierads R Bageag et 8 fete B g moe
80. Apparatus according to claim77 or claim

ﬁemggsgggggin said nmeans for nodifying one or nore

differences in intrinsic signal characteristics

bet ween or anong the audi o signals includes neans for

i ncreasi ng or decreasing the cross correl ati on between

or anong ones of the audio signals. 81. Apparatus

according to claim80 wherein the cross correl ation

bet ween or anong the audio signals is variously

i ncreased and / or decreased in one or nore frequency

bands.



