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Near -transparent or transparent mnulti-channe
encoder/ decoder schene Description Field of the

wOonvmsdom The present invention relates to nuPCI/EP2005/010685

channel coding schenmes and,1in particular, to
parametric nmulti channel codi ng schenes. Background of
the invention and prior art Today, two techniques
dom nat g d.qr «Sxpl lLihG e t&ta@{sﬁﬁfémﬂﬁqﬂwamnel
|rrelevancy contalne n stereo ni c audio signals
M d- Si de (M S) ster%‘%‘éﬂ?ﬁﬁefi?‘*rp??mf‘l y ainms at
redundancy renoval, and is based on the fact that
since the two channels are often fairly correlated, it
is better to encode the sum and the difference
bet ween the two. More bi ttes(amitiiorel y) can then be
spent on the high power sum signal, than on the | ow
power side (or difference) signal. Intensity stereo
coding [2, 3] , on the other hand, achieves
'ﬁié@d?%ﬁﬂQMm!%HRMQHHR%r i n each subband repl aci ng the
twostgmats by a sumsi gnal and an a2|nuth angle. At
the decoder, the azinmuth parameter is used to contro
e ﬁ@&%@%@t'g@ﬁbbﬂﬁlaﬁ }hékfgdstgty evebht ir egiasent ecdcoding
the su nd sum si gna Si de,__and Jnren
§% aOtHJhsgargifgangely i %ﬁﬁ%ﬁlng aﬁgiyl channel
codiimgy sstcared&rais [4]. Aproblemwith the MS approach
towar ds redundancy exploitation, is that if the two
conponents are out of phase (one is delayed relative
e kottvend oft Hhavigveadiliep @iich RIEMASHEEE This is a

conceptual problem since time del ays are frequent in
real audio signals. For exanple, spatial hearj

Te1dass nhef SR AREIUGISt f APBHRREE bdOfeeiR %%}%3 the stereo
@%ﬂ%ﬂaéﬂdyféﬁd'ﬂﬁkél@ﬁ&@@yleshtéleB inl rstereophonic audio

STk a%8 108 TR /87 BB SEME D ¢ Elimgrily aims

@QStr@imMmmgl;ﬁémmlﬂ eeﬁrﬁ@cis)baslad whd tSiedef asdditigyt since
%ﬁmgqiﬂgccﬁgﬁgéignafé often fairly correlated, it is better

to encode the sum, and the difference between the two. More

bits (relatively) can then be spent on the high power sum
signal, than on the low power side (or difference) signal.
Intensity stereo coding [2, 3], on the other hand, achieves
irrelevancy removal by, in each subband, replacing the two
signals by a sum signal and an azimuth angle. At the
decoder, the azimuth parameter 1is wused to control the
spatial location of the auditory event represented by the
subband sum signal. Mid-Side, and Intensity stereo are both

used extensively in existing audio coding standards [4].

A problem with the M/S approach towards redundancy
exploitation, is that if the two components are out of
phase (one is delayed relative the other), the M/S coding
gain vanishes. This is a conceptual problem, since time
delays are frequent in real audio signals. For example,
spatial hearing relies much on time differences between

signals (especially at low frequencies)) [5]. In audio
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often used for the tinme delay issue: MS coding is
only enpl oyed when the power of the difference signal

wOdes8ss70 han a constant factor of that of thePeUMP2005/010685

signal [1] . The alignment problemis better addressed
in [6] , where one of the signal conponents is
predicted fromthe other. The prediction filters are

deLdyed s 2 ftrlﬁ%e @éléj}@”@nd}asbﬁemn tihen eb@%%erst@ﬁélophonlc
are transmtted as side ormati o

KRR P Ria i S t Srifa 6T s SebiCiAaPey, PEL; processing
n(Ecﬁﬁld het fébes per f[ﬁ[)madeslgal coidi nggaer yadigpendsmtution is
on.t he SI p t. for esy ,
ShRASL i PEpsng P S LReR A bRl s ony
oaualmes‘:d Pheamdthe cpever e@fcédlengdhﬁge?%%@?véégﬁééh is less
B\#a%{“ 0801'1 Eghif [f%c]c%]r .ofBasesk Opr atfer @uiPnNG frHiNOi €] . The

anne such pararretrlc schenes extract” the

s%@r@én@(%lmo%%}ﬁnéﬁ) bebhBENEAEr 87§ %eichde it where one of
seRar atighy 1at camfaahahtselys% | pwekliicitatce. £Fbms e beher. The
seen _as a ge i zation.o enS|ty ster 0 C

o 1 2T o B 6 S Gt g e PN &

usted ubncadele leowd bareatteamanget@ﬁ amjl eldedilngionmmT@n In

esul [ t n,;qu t ;

A G R S e
triet axd elﬂezot ctim@op@nformamcaqrrewm mth%@l*glwedap%dent on the
%ﬁ#} %ﬁgé'nB%tt@%kzﬁé%@Bgﬁngyﬁég be theld,i a dramatic

re than two channel case, and ave the
ﬂﬁ#ﬂt%@@@@e’?o PACR vl o 2O BI | +$ yOP*PBETr r ound
[12] is one such exanple where the multi channel data
is encoded and transm.tte n t he auxiliar

o%r% ICU arfamg basis in

R G e e et iad dhad Hege ERY WA Bk ERtF Bpn 1ately

chexwre] . cBpabdl ohi es ¢aralemode dsnogiel csl”taafl'rmi13|g1ria(¢r,, such
CISLARPe SHLT UG080 SR LECE VERS CB8PePBROY (HLL  channel)

audi o ar anetri ¢ ne oftenre
exempEnénn, artdenendddy Gft d$¢p@r@h@lbs¢dhoaaé@}samléfa|ly low

aE%'“@ﬁiéycéﬂt%% Ghannels levednd¥{1esences &fciﬁken51ty

S and I nter-Channel Tinme D fferences (I CID s).
stereo coding. Parametric stereo coding methods are
particularly useful in the low bitrate range of audio
coding, where it results in a significant increase 1in
quality of spending only a small part of the total bit
budget on the stereo component. Parametric methods are also
attractive since they are extendible to the multi channel
(more than two channels) case, and have the ability to
offer backward compatibility: MP3 surround [12] is one such
example where the multi channel data is encoded and
transmitted in the auxiliary field of the data stream. This
allows receivers without multi channel capabilities to
decode a normal stereo signal, whereas surround enabled
receivers can enjoy multi channel audio. Parametric methods
often rely on extraction and encoding of different psycho
acoustical cues, primarily Inter-Channel Level Differences
(ICLD’s) and Inter-Channel Time Differences (ICTID’s). 1In
[11], it 1is reported that a coherence parameter is

important for a natural sounding result. However,
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[11], it is reported that a coherence paraneter is
i nportant for a natural sounding result.

weélavesysys7par ametric nmethods are linmted i n t hePEEMP2005/010685

that at higher bit rates, the coders are not able to

reach transparent quality due to the inherent nodeling

constraint. The problems related to paranetric nulti

B e o a Which g o ane
| Is limted to a threshold, ch i

BigniTd @it | YhBel RATHe BFEndiPdr efb ‘augﬁou tiy’?a‘%ﬂescra“parent
anameyr doequal ithy thheskaldmosledhogn cansti@dntn Fi g.

1. A s can be seen froma schematic curve

representing the quality/bitrate dependence of a BCC

ehbamoed emyo cobeted 1102)pandwetqud imylehnchennglogscoders

Lhe RALAMRYIILC. GhAlidun | O 2ol d 100a1 1E9SRATLEVE SO imited
€ bitrate. i s means that even with _an increased

botrat e, thiveshedidty shishich &5 pasafBificamity; Delow  the

g%%g%ggééﬁ%o%ﬁagﬁwpt ﬁh@crﬁﬁﬁﬁréﬂ?ﬂ@r eualhie BCthreshold is
nono. coder_ i s exanpl e for the currentl .
SRPUP 76 SUAEOT BRSPS i -t 1o hdinel SEBaerS! n Schematic
‘Millr]f?E &ed‘ﬁr@s?grﬂwrﬁh@ ogual My £ 1 chaimmetedendangei 9f a BCC
pet f or . Addi tional | rageter re deriyve
88%‘@P|Cgl‘anénolnlﬂ e?ocg%ﬁnﬁéﬁogzveﬁtreelé‘}aﬁolﬁc, %%%{egot cross the
phanmelt rtiice quelldtiyonghriesherl chddid  dothasarative of  the
%§E§%E%nsfﬁkﬁs mggnﬁaﬁﬁﬂﬁieé§e§r%iQEFf§ﬂe@thé@§bﬁ bitrate,
waverorm signal such as a side signal of a Md/Sid
&heodenalstnceof heusihded siRpFANSddsG | BEd td dFREBRRHcEnCOder
ReLWReN ;e cghannglsdre @ wavef ormstyl e format

conpared to the parametric representation, which

describes simlarities or dissimlarities between two
Q*B@nllmeic,s ebyh agicddn gham o erdda m iEarsametempla Herr titen qurrently
sanpl. e-w se wavef orm represen [ h ramet:er :
SRS AL AT EOL L Qe ERREATELE Smicn -
fatemean dennoder 0o @ dewdder , Chanes br AaiesEy piEorkerformed.

&d%wtﬂa§§f%y¥ 5%&¥Eﬁé%$¥%nga9§riM@gi%gda describing inter
waveformstyle require nore bits and allow in
mhiameied] e leyedr anepatdnnsr ecbREBFuctippne! time

inter channel coherence relations etc.

relations,

The parameters are different from a waveform signal such as
a side signal of a Mid/Side encoder, since the side signal
describes a difference between two channels in a waveform-
style format compared to the parametric representation,
which describes similarities or dissimilarities between two
channels by giving a certain parameter rather than a
sample-wise waveform representation. While parameters
require a low number of bits for being transmitted from an
encoder to a decoder, waveform-descriptions, i.e., residual
signals being derived in a waveform-style require more bits

and allow, in principle, a transparent reconstruction.

Fig. 11 shows a typical quality/bitrate dependence of such
a waveform-based conventional stereo coder (1104). It

becomes clear from Fig. 11, that, by increasing the bitrate
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Fig. 11 shows a typical quality/bitrate dependence of
such a wavef orm based conventional stereo coder (1104)

WO 2066/08€00nes clear fromFig. 11, that, by i ncreasiPa@®s/010685

the bitratenore and nore, the quality of the
conventional stereo coder such as a Md/Side stereo
coder increases nore and nore until the quality

! %%Cé“%%& E‘folib a%f&%%'df ytheTf&;rﬁférﬁtl%rﬁpdstcér@ coder

cross-over bi'trate" the characteristic

@wake 2302 fmdf%bdﬁars&@é?teﬂ CCHRF | 1OFZRASEScIBRTe af@d moOTe
the iaurare A faf ﬁé&tﬂéﬁ“ﬁﬁﬁIKHEﬂSpWMHﬁKHqﬂEEﬁKy There is

stereo coder cross gach other. CrQss-ove

el% W Lhis Eh th
B tr &89 t Kf pafanet FFRSFUPY P chanhef2ehcoder i s Fich ©
bﬁiatxesrcﬁdmrsﬁﬂte @mmnll@halfost theo peg@dset fremulid channel

6%} b'tr nﬁ%?[ceganne ye%gr'ﬁjQQnﬁbg@Eﬁgiohgﬁ waveform-

coder provides a quality,
\Masﬂd|sidnqpuﬂ0ddnmﬁRQﬂ§cﬂﬁﬂht%ﬁ&ﬁr{he conventi onal
wavef orm based stereo coder by the quality difference

1108. Stated in other words, when one w shes, to
E kit FHSESTONET (i ST 3R i t5° c%r%gﬁaﬁ é@)’gﬁtl channel
lé%fEhéﬂ*&@&ﬁ%@%%bé@t@@dghahyt&emddﬁﬂdhﬂanﬂlIstereo coder.

reduced by a differenc It 1112 npared. t o
R IOt Rab b e DASEA"CtEr 88 RoHar TAbod Tigreds ehe
amﬁ@aarc it Irtait e:ha*rmmsl/ecnqdem@mvmspoan qwality, which is

Qﬁ%etetﬁég {ﬂgnépgll§go§% the Ray llg@ﬂﬁﬁ 16hé¥xwgvéﬁbéﬁ based

Xl mum parangtric er qua reshol d 110 a
tﬁettetmo qealdetry kan tdrd y avelébvyai (ﬁéﬁ BYCRSE ng 198 - Stated in

COYENt |,8nalk mﬂWﬁgQerﬁﬁsﬁgsﬁé§rQQ)CHQQE usi Bgrthen quality
sanme nunber Of bits as in the ranmetri c coder

S y CBA St Hd Fveht FaR 175 | SCPHEVEE, oCt iy thg parametric

R&ﬁ@@ﬁtb lfﬁ/%htttﬁté ompi@%lm sedensd by dechikngnce bitrate
scheme al |l owi ng i ncrease ualjt an e

r PTRAEST sthg Frul T9° %%%% encod?%fgggﬁééééﬁ stereo
ldb@ecordance with the first aspect of the present

Above the cross-—-over bitrate, however, the situation is
completely different. Since the parametric coder is at its
maximum parametric coder quality threshold 1100, a better
quality can only be obtained by using a’ conventional
waveform-based stereo coder using the same number of bits

as in the parametric coder.

Summary of the Invention

Tt is the object of the present invention to provide an
encoding/decoding scheme allowing increased quality and
reduced bitrate compared to existing multi channel encoding

schemes.

In accordance with the first aspect of the present
invention this object is achieved by a multi-channel
encoder for encoding an original multi-channel signal

having at 1least two <channels, comprising: parameter
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invention this object is achieved by a nmulti-channel
encoder for encoding an original mnulti-channel signal

waavierngosad | east two channel s, conpri sing: PCT/EP2005/010685

par anmet er provi der for provi#8ling one or nore
paranmeters, the one or nore paraneters being forned
such that a reconstructed nulti-channel signal can be

r‘%f é{ils'_ﬁﬁa E%%daﬁgeo%m Xn&PRanpekamdeci¥ed theomne or

si gna d the on
Qfa?l%ﬁreﬁ?@r@mett@éfsduﬁﬁl@ﬁcog‘élfm?%r %}Jé"ﬁbr g’lhlgr%g an By ucted
rngﬂ@lra‘i}%éﬂrggml diaged orarnheber i gomakdmubkinghaonel or more
sj gna e _one. or .nore do x.channgl.s q 0
e Bt e S PRar o n e P SHE MheS i oM . and
_d:i‘ramnebnm gral wvere f qravedneistrgy the residual sigpegider for

Ar@r J&@ocﬁs{% Ad gl suidr %@é’é@lor‘?'ﬂ{@lorlglnal

orrre ut using the residual sig
amd@at@@ﬂ@anﬂ@ﬁ%r £6f fFE Py BOHEt SIOQ’PF“éémChannels or

hayd nghd her sk dusd r S s agwl et ofiee Ofecfmﬁﬁtructed multl-
paraneters .. In accord nce glth a se%%nd as th
ct

L o u s Pt 1
rﬁ*@s@rﬁ i AHERELoN P hi $OSBF F A Ev et By & sighal 1is
Mdd -Eiaimet ﬂecﬂd@mfﬂjlmml@-mmmgnal than when

| ti-channe nal V|n n r
bt 0L ! 908l PLN0-808,80 TR0 cnca screen
riﬁmmmal £t gfmimlm@rmrdzstmgstlaea@sﬁl@mjaﬂlg deeodegsidial signal
da&dé d&eq{?cgjféj siglal - si gnal based on the
enco resi dual S|g

and a mul ti-channel decoder
for generating a first reconst ructed nmul ti-channel

signal cUS-AgneBe QfithDr & doyewdxd chappeks ard tftﬁheDnepresent
or nore paraneters, Wwherein the [ ti -ch nnel dec
i ¥Rt HE opdtiat | WRIEST gdffer gpgﬁgvg seggnd PP channe1

rcﬁé‘c%tﬁéf L@ﬁcbé’@kbdin@fmmg@hc@d%dhahtalrsi-ﬂghaﬂmeebnmmal having
mor e downni x t
DS Sox Shanpey SN A e degaded S5 WA RLEAL and an

’uc(f
sirgradedrréniddal t$ognab, tmprxsmmlaur@mwm@l decoder for

Sg%egrp&%atl rei oty eﬁe%EQLCfL?aclonéicﬁHQI ed,guht 'onCh@Hlﬁeéncoded

re sim to an orlglna mul ti - channel
strwuqhawm@lh@%@ @é&%%ﬂ%%r@aew%?%%n%%ﬁf generating

S 9#3lrst reconstructed multi-channel signal using one or
more downmix channels and the one or more parameters,
wherein the multi-channel decoder is further operative for
generating a second reconstructed multi-channel signal
using the one or more downmix channels and the decoded
residual signal instead of the first reconstructed multi-
channel signal or in addition to the first multi-channel
signal, wherein the second reconstructed multi-channel
signal is more similar to an original multi-channel signal

than the first reconstructed multi-channel signal.

In accordance with a third aspect of the present invention,
this object is achieved by a multi-channel encoder for
encoding an original multi-channel signal having at least
two channels, comprising: a time aligner for aligning a
first channel and a second channel of the at least two

channels using an alignment parameter; a downmixer for
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In accordance with a third aspect of the present
invention, this object is achieved by a nulti-channe

wenewdsys7b or encodi ng an origi nal nul ti-channePCSiEg2®B/010685

having at |east two channel &, conprising: a tine

aligner for aligning a first channel and a second

channel of the at | east two channel s using an

algiegreiretti arankdeinie dosmneXetusinggener atliikfhed channels; a

cSHa SRRl P AR OIRR faPane s et tagdot eaal

t@oon@nﬁorfW€|ghenggtangalagnedlagaadelchanneht $¢bhe that the

digfi freleRee LSl MeRR 1t Q% l'ﬁfyﬁédﬂgﬂyHﬂé}éfi§%¥géﬁ%éd compared

conpared to a gain val ue of ata stre
f 6Pmér FG FEr N PR Hatandt #edatRavitagam ffommet gwroforning

tHecﬂﬁﬂﬂﬁbtréﬁﬁnm§v1ddﬁiﬁf@$m@ﬂlgﬂ kﬁﬁ @hd 9RBRALix channel,
met er .and i nf or mat on on % %: arameter. In

a&ggpagﬁgéQﬁthat?%uF [ogEhact Rs-a & edBft information on

| bzengran, phlremetkjrect i s achi eved by a nulti-channe

decoder for decoding an encoded nul ti-channel signa

havi ng i nformati on on one or nore downm x channel s,

i Afor eedoiflameea galth par amgperthanchspdor madbfontba apresent

ahh@@ﬂ%ﬂbnparéﬂﬁgerobfggpr'§éngnﬂgggﬁﬁgghéfcaﬁn%ﬁlt& -channel

decoder for generating a decoded gnal
precedssr trgr dgreeéngi ag ?ﬁ@oéééo@édtdcwﬁ@mﬁedhéﬁ@@ﬁl having

ushfgrihheigai Bnpanhanetemoke @B%ﬁhﬁxacBbh%%l@eCQQ%@rmatlon on
out put_.chann processi decoded downm x

e
c%anﬁgPJhS|Bﬁr?ﬂ%g§5fn ﬁ%?%ne}%fgﬁﬁﬂ 18 de %8 i g usPAGINment
therahegament cpapanet e :t 0 20btddwniai seconsdnfetodedcoder for

#&Ré’iagyﬁgng d&%é@gr dgsggﬁtxs s?;qr%agﬁg, Béteén?t processor for

vent udé Ccorrespon
swr@gﬁﬁﬁihgestlaﬁd dorpdrdr ctmugmms chﬁrmep]r esexilng the gain

|§W§Qﬁéegr'§ob@%%g19n t@@ﬂéﬂ“ﬁéﬁb&é&“o Prg LEME1 and for
d

rel at ed {o conventi onal arametric enco ]
VIRVRFBF A Basebh @ ncdriade rélodﬁd?lééséﬁlaﬁyletﬂonmsmn@g the gain
ned paREEEE @REOELNAR 1\WaY &fOE baseds ENGRALNY. pSHSReter to

%gbtain a second decoded output channel.

Further aspects of the present invention include
corresponding methods, data streams/files and computer

programs.

The present invention is based on the finding that the
problems related to conventional parametric encoders and
waveform-based encoders are addressed by combining
parametric encoding and waveform-based encoding. Such an
inventive encoder generates a scaled data stream having, as
a first enhancement layer, an encoded parameter
representation, and having, as a second enhancement layer,
an encoded residual signal, which 1is, preferably, a
waveform-style signal. Generally, an additional residual
signal, which is not provided in a pure parametric multi
channel encoder allows to improve the achievable quality in

particular between the cross-over bitrate in Fig. 11 and
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i nventive encoder generates a scaled data stream
having, as a first enhancenent |ayer, an encoded

woan@mseeon representation, and having, as a sSeeOmaP2005/010685

enhancenent |ayer, an encoded residual signal, which
is, preferably, a waveformstyle signal. Generally, an
additional residual signal, which is not provided in a

Eﬂ%emﬁ%&ﬁﬁ%t fﬂ&d@ﬂatﬂerﬁhapdaqllt@m@@ercaai lvsdeh in Flg 11,
i mprove the achlevable uallt arti Hlar betwg
eNE cr BS$OBy et tTRT TH H ¢Pt ffagﬁdthg Faxdfpcive coder

tgﬂ.@;@&ﬁ&ﬁ&nt ditalantfibrm® s acapure searametRiigs biyltévemhannel
el ow the cross-ogver bitrat en

argert fhny%£$peﬁ?srﬁ§pakpur :ngﬁegﬁicég%ﬁ?gggﬁén#ﬁtrates
€oopdeedn th respéeilyo @qumd@a%ﬁp@%‘r@mqn@k estereo

entldRar ed to gofulby waveformrbased copmepivonal  combined
stereo éncoder, howeveér, the |nvent|ve conbi n

PAraRELEr! WaVE I ERCoGinG/ FeCOFRY s ERBRES; s(ljﬁud?PCh more

PR e et vafhitci @Hateﬂi &trﬁ%ﬂﬂémtvdaﬂrdswfﬁiﬁa #heentive devices
i nventive devi ces conbi ne t he advant age

SR EaBtr e B i WA B S BNCid g poting and
twhate £ ceve i aateal eertdrel ioropssoe ovleat bi evane abolve itigemtbioss-over

%g%?:r o) Ofﬂ:l&?h l%%ttq%epaé&{@ r bcﬁo QL[E%epfrOIpuEhe arametric

outper pur e paranetric coder. Dependi ng
@@m@m,emuqmegfqm@ &dppaPUarge PagTamStE ist @soéirﬁ

i nvention outperformthe prior art parametric coder or
conventi onal waveformbased nulti channel encoder nore

Sepeasiinavope REREY ERBSELRERTES proft deéyadedss ©of the
%@@%b&flmdvéﬂﬁidﬂuﬁﬁﬁﬁéﬂﬂdﬂm(bheMpﬂﬁbﬁ(HMﬂ(paﬁametrlc coder

enbodlnents of the er sent . i nvent.i nreguire |ess

oG et | FAVERETBREaasn diite - aiehtet CBRgeder more
ut |, :M£;§ESEM@fetkadammcegonambydémeoded peoivdael a better
gﬁl%ri t /b%Jtlr%Wet hc,gneatrt Q{te%@tjflcy Lhan & -8 RARRII L ment s

since 'he "pure ‘paranetric
erfc et psesentte-@thtll@@ tiesis dlegal Prgcesedngnpower in

'%g Lleolhe | a\ﬁ%%' Ved@ESQQ!rngéQSQOd'Bgtscrl%f@alhs?e of the
vant ageous inth it is able to nove seam ssly

q%gqg%%yqﬂﬁﬁqqq§d residual signals, al a Dbetter
guality than a pure parametric encoder, since the quality

of the pure parametric encoder is limited by the threshold
gquality 1100 in Fig. 11.

The inventive encoding/decoding scheme is advantageous in
that it is able to move seamlessly from pure parametric
encoding to waveform-approximating or perfect waveform-

transparent coding.

Preferably, parametric stereo coding and Mid/Side stereo
coding are combined into a scheme that has the ability to
converge towards transparent quality. In this preferred
Mid/Side stereo-related scheme, the correlation between the
signal components, i.e., the left channel and the right

channel are more efficiently exploited.
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encodi ng to wavef orm approxi mati ng or perfect
wavef ormransparent coding. Preferably, paranmetric

weoeteaers®sovodi ng and M d/ Si de stereo codi ng are eOomEP2Z®E/010685

into a schene that has the &bility to converge towards
transparent quality. In this preferred Md/Side
stereo-rel ated schene, the correl ation between the

%hg né@ﬂpon€ﬂeSanwe%tavbhﬁdegtcﬁhab@dapﬁmhémeln several
channel are nore effici en q{ t.ed
Bé n e encoder In one

@ eFaMErtRe HhvRnPPYE PUEA cal i sever al
efipodiiments taha paresnteiudlc rmlgmal:hamel dentwvddr. frpm the

?Dﬁéggﬁggdngf?gnal 11.'1? jdugls ; ‘?@gn@hﬁ'esp%rhé/’@éjrfrl?i'f‘ormatlon

SPgna Thout e par amet er .
ialfsor nea vanl &b ko a\ml | dfie aenepeeEncoddils Thegbodiment  1s

gqg%gkgﬁﬁ% I §Pr &fienakli@nsn SM%%&%IO®&odM§§ﬂ%g power and,

rocessi ng power and pOSSI ner COHSU tl on
96 38 Te s SHE TEe SRR SEE - OnSldec'h S HEAEG @@u issue.
ismdrand- held: fdendrc esahavbagur esitrt | bbed-peddr deVJ.ces having

possi hilit h J h

RS et A1 TSt Y 1O ( ForPReTS: phPRise palm
Sogagl @lﬂd date notsidbal oalgnddwvmsm fNyy tdﬁerlved from the
%%é%ﬁg{ X uc? e%xbgf ef. ol 4885t *Pa%tde£§9§f o?f d§ &J&%—frdl&St or the

nul t1 channel signa ener at ed
wsiragrettes sdowAheire folgnnePnanihe hed%%?%%t e”?ls Adte first

%%%%JE% u&%ﬂ§fahhﬁ%1th@h§ﬁﬁ@md §€§ﬁ9§truﬁﬁfﬁhinﬂél generated
hannel signal . Neverthel ess,

ﬂ@dmgdat'rﬂﬁy @%Wlflﬂél%aFBﬁﬁPEP-sa&ﬁl ttre{bee I%r?faﬁﬁeﬁﬁlehQOt used

sl dypinesiagialg onHde fidweid haborstructed multi channel
redundancy- reduct| on can be obtai ned by other

's/ decoder systems, which, for calculating the
encoded resi dual signal, make use of the paraneter

for t %nssaV@hea}Lbé e at (ﬁﬂi %ﬁﬂﬁ% C_}Ln Qtd %ﬂﬂla{r&eters on

S5 edovvn mx C ght al so
enree |@:t¢ehamdtheder¢@@de?esmb@énoﬁw@n %etE@rf>§Pﬁr hand. A

Siddpld My Igdasigival - epgoder pe obtained by other
encoders/decoder systems, which, for calculating the
encoded residual signal, make wuse of the parameter
information available at the encoder and, optionally, also

of the down-mix channel, which might also be available at

the encoder.

Depending on the certain situation, the residual encoder
can be an analysis by synthesis device calculating a
complete reconstructed multi channel signal using the down-
mix channel and the parameter information. Then, based on
the reconstructed signal, a difference signal for each
channel can be generated so that a multi channel error
representation is obtained, which can be processed in
different manners. One way would be to apply another
parametric multi channel encoding scheme to the multi
channel error representation. Another possibility would be
to perform a matrixing scheme for down-mixing the multi

channel error representation. Another possibility would be
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can be an anal ysis by synthesis device calculating a
conpl ete reconstructed nulti channel signal using the

wdawsrmsss7ehannel and t he paranet er i nfornmati onPCTHEE2005/010685

based on the reconstructed %$ignal, a difference signa

for each channel can be generated so that a nmulti

channel error representation is obtained, which can be
phocassedei nthef ferest nadgesbs Chwomvaythwoullcefite tamd right

appl y anot her rametric_nul ti, ch di

BB PRl ATEb, b Ao 0501, 0 8heBRanned
pessirbi $igyalow bént cagditbem a tmt Ailgiongesehdae fhy left
%ﬁgﬁﬁerxkggokhgﬁgygﬁ'aﬁpa@E%|rg her chephesert-abiroBignal.

_ pOSSsi bi y woul d beto delete the error
signals fromthe left and right surround channels and

T8uQN| Y8R ola it 16entey Shismetoer Laplemngnaingr a iresidual
addition, “'to al so encode the |eft c%$nnel error signa

REQCERECK BRESENSANER EFFOF SPERESS HRYE P rany
possibilities exist for inplenmenting a residua

ocessor based on an_error r t] sy sq s
by et T DR Fr sk T P ROL8 b, ERBxipig ey for
scallablly eecodiliggt Hehe esieialuadi gsabnalt i 5t higwev&owever,

%&}:l:t% %P&@e?é jpg% r I8BRdiAGg,Si 888c8 GOMPIRbEete multi

anne nstruction i s perforned at the
eheoder aiRPans e Arepk @sBATAPFBRIf G &dth ehaAfer and an

ef-ohe Jadtdsentarneh sidanadadis ¢Rakgeleser ahedmandi channel

i nput _into the residual . .On the, :
$E05@dr - §7deC i PCi SQ%%%Eggggssffc’rg‘gf ilrnﬁ‘ﬁtyei‘:BFE?m%*%ee figgidual

%&b&?s@%&ﬁnsﬁfumﬁixﬂdnddérﬁmhmaelisigaaheaadsahgnﬁo firstly
ased.on t decoded resi ' [ ' ny ;

F@;F@&@ﬁfagﬁﬁ:%%rﬁ ef%é%é%%%ﬁg%a ?k?%gﬁsgggggeﬁ Signal and
theonstramtddosi ghal deeoded beegédspat &d9rHus, which 1is any

&%@%%%%%Eg%ﬁgﬂf_thﬁifacghemmeéPférthes&bﬁéi, ~ the second
reconstructed signal is to be output or not, it has to
receaistalgted on SiN@adecod@s si & | Penods&erated.  Thus,

Hrr%{e%rﬂe%@é%@)%h E@Hé ghickhe wasent thveftiicen, ddwwnstructed
asr]iag;n3<(islI S Y S8 Sﬁjcgu@p%ﬁ_»o%%r{ ,onit'f he, gnEgdgL- iy ecui%‘%ed on

the decoder-side.

In another preferred embodiment of the present invention,
the analysis by synthesis approach on the encoder-side and
the calculation of the first reconstructed multi channel
signal, irrespective of the fact, whether it is to be
output or not, are réplaced by a straight-forward encoder-
side calculation of the residual signal. This is based on a
weighted original channel, which depends on a multi channel
parameter or is based on a kind of a modified down-mix
which again depends on an alignment parameter. In this
scheme, the additional information, i.e., the residual
signal is non-iteratively calculated using the parameters
and the original signals, but not using the one or more

down-mix channels.



10

15

20

25

30

35

the calculation of the first reconstructed nulti
channel signal, irrespective of the fact, whether it

wO0G6m8480 out put or not, are replaced by a PCT/EP2005/010685

straight-forward encodersi d@ cal cul ati on of the
residual signal. This is based on a wei ghted ori ginal
channel, which depends on a multi channel paranmeter or
ldrﬁl@azﬁdl@ﬁe alk: rérgf @f fiodidnedodovaari snwbieh agdi Wecoder
epends .on an_.alidn ar, [ h

=i or@T m?%rrrg "?Q{]alf_’. sC?Lr(:??l%h lréeg?%ﬁa’éréﬁgﬁ%tlea Or has
beﬁam tsrritppes yoB8I Enbat ed S krpltle PakanetsramaRgcause of

gg%d%ﬁﬁﬁhn@edﬂﬁ¥@ﬂé§tsbukh%phd#ﬁﬂﬂiﬁénﬁéﬂﬁﬂéﬁ dWichatically
own-m X channel s. This schene i El¥é 2 icie t Qn
S

SRsaSk e dedttler TRFRREE THRERS { HE Garesi Gﬁglnaq based
Bat ttf}’ﬁmsrﬂdvirﬁdnﬁf haisa heen S&hdppedeofi;aﬁ_lnomamd alignment
scal eabl e dat t ream because. .o th
PEGGMFaTETs ¥ ! |ﬁ“\?§ﬁlt|vé:edgeco Yﬁnonatmt §qpatl ro zero
%enermpast,a f thet med ¢Ast rmmubltmlrec@hahné¢t@rgndpes not
a t ai

SRR IR * U R g s o, Dot
n@tlyeqaaucuéaz@rso £bei npaeonther AEPRFLERGRAG| MU t5  channel

LGCRRSLT UBL QK d@ﬁ%s”%hdﬁﬁé%ﬂdﬂdbdi@ §th&he is advantageous
re onstructed mul'ti channel | si gg% but on

|
da 6&13&? ekt 1kl RwR ofier r 8cBhiEPuETEd oEPE S @‘ryjrz%’ﬁ'}@tlon on the

SndRier TBuge td¥ swentodey / dreodycsthensids, and uses the
advant ageous in th

f
PRLCMEHS TorF BH 57 %&&&]eﬁosﬁm%e OgJ{Cla}l Lﬂﬁe %Jdngiea%&’ in the .
Siedd,duarid sis@sal heopaharetar veepr @s?@m@@ﬂl@@ faywer— efflClent

LedueElng e Jedundanci Jdudile sl dhale Sdftile SO tiitained.
'y processing power-etficient an bltrate ef

ficient encodi ng/ decodi ng schene is obtained. Brief

BeSAd Md Qe itdie J awdgs- ey red enbodi ment s of

thepresent Tnvention are described in detail with .

respect to the attached Figures, in which: Fig. 1is a

@r‘écﬂéﬁi*e&gr amnbf)damlﬁﬁsr aloff eptesentmtéentof thegention are
vent.ive rrultl Lo hanne lt%ncoder

escrlbed al respect to the attached Figures,

in which:

Fig. 1 is a block diagram of a géneral representation of
the inventive multi channel encoder;

Fig. 2 is a block diagram of a general representation of
a multi channel decoder;

Fig. 3 is a block diagram of a low processing power
encoder-side embodiment;

Fig. 4 is a block diagram of a decoder embodiment for
the Fig. 3 encoder system;

Fig. 5 is a block diagram of an analysis-by-synthesis-

based encoder embodiment;
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Fig. 2 is a block diagramof a general representation
of a nmulti channel decoder; Fig. 3 is a block diagram

WwWOR0@/08¢8M0 pr ocessi ng power encoder-si de enbodi RETMEP2005/010685

Fig. 4 is a block diagramdfi a decoder enbodi nent for

the Fig. 3 encoder system Fig. 5 is a block diagram

of an anal ysi s-by-synt hesi shased encoder enbodi nent;
FEgg-66 s alBl oek &lagkanmddpgzadeceoder aenisediodent embodiment

PorreSpond'BgrE@sEBﬁdEhg t8 @HEO@§§ egbadi-pgAL; eﬁbgdlﬁent,
is a general biock di agfam of a straight-forward

encoder enbodi nent havi ng reduced redundancy in the

eﬁ%qged resh?ualgﬁm%$ﬂl blddlg. dﬁz@ﬁaﬂ Qfeﬁe%kQéight—forward
enbodi nment a .deco orrespondin 1g. .7 .
encoder ; |8nc dfs gﬁbre ﬁédgenﬁgg ﬁ{ 5¥faﬁedundancy 1n
encoder/dechereschéﬂé basedueh shenkilg. 7 and Fig. 8
concept; Fig. 9b is .a preferred enbodi nent of the Fig.

9a enbodi nent, when no residual signal but

oAl gal iBgnrreh{S and gRFeiRreefdt ergikedineshsniaft eda  decoder

Fig. 9cis @o§9és9£naﬂﬂgtt@nﬁheseﬁgon7tEﬁcgaeeder si de
in Fig. 9a and Fig. 9b; Fig. 9d is a set of equations

used on the decoder-side in Fig. 9a and Fig. 9b; Fig.

10igs am anabysi spféfderddnkmpyatihesis J1 | 4€r baskder /decoder
based enbodl nt of th Flg h9a Ro Fzg. %d schegeé and L
Fig. 11 illGstrafe’? conpaF Soh 9t A thpi £aE oncept;
performance of paranetric and conventiona

fo basgd enc t he i e hanged .
encgder@m DeJts'gl I gd g%?%%lt%n %?Mﬁgﬂ%fﬁ%’f e?)?ed%ee Fig. 9a
enbodi ment seFPgdinerhonsvhepr ier reap iehisoldi weanagf ut only

mul ti Channﬁilgnment and gain parameters are transmitted;

Fig. 9c is a set of equations used on the encoder-side in
Fig. 9a and Fig. 9b;

Fig. 9d is a set of equations used on the decoder-side in
Fig. 9%a and Fig. 9b;

Fig. 10 is an analysis: filterbank/synthesis filterbank
based embodiment of the Fig. 9%9a to Fig. 9d

scheme; and
Fig. 11 illustrates a comparison of a typical performance
of parametric and conventional waveform-based

encoders and the inventive enhanced encoder.

Detailed description of the preferred embodiments

Fig. 1 shows a preferred embodiment of a multi channel
encoder for encoding an original multi channel signal
having at least two channels. The first channel may ‘be a
left channel 10a, and the second channel may be a right

channel 10b in a stereo environment. Although the inventive
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encoder for encoding an original multi channel signa
having at | east two channels. The first channel nay

woheoesdebt channel 10a, and the second channePCHEP2(6/010685

a right channel 10b in a sti@reo environnent. Although

the inventiveenbodi ments are described in the context

of a stereo schene, the extension to a nulti channe
sereo@inents r st -deramiied silfce theruconterannef a stereo

r§%ﬁéﬁ§ntaﬁh8n BavkRgibar Q&a”@|eﬁMIﬁi(ﬂEHHKﬂélha§cheme is
sever al airs of a first channel . and

c%%ﬁ%%? -~ FrYRED confBXES of 2 & BUAT %urg%ﬁﬂﬂegchﬁﬁﬁrefﬁ%tatlon
fhiﬁdn@h&@@ﬂei&pr@ fheef radrdnrelfd bhannsdvemwdld phgrs of a

cond ch b th ht .¢ch [,
ATERntrannel R Fretione b o 1 R ronent o7f 2 511
dmmwmmndaﬂthMe,seﬂnmdfnhahneha@aﬁlbexﬂheb@emherfront left
oannely A ”@EéV%%<xnﬁﬁecﬁbﬁﬁ510hﬁﬂ@ebeC®H1 ef&%%t right

center chann e second channel can be t front
reprnehanhbFerpptévadyi vehg, figsts ichannedarmivel Q@antfb% front
ther¥ edthanefdl ,chanaeltHd ebkcsdar Qﬂ[ﬁhr@é@n&%h) be aftthe center

d ch I be t h I
(ERReEn ERRnRel el PeALCe 28 KGR GPPBRREL: the conter
|¢hémmgﬂziaMWmthexeeedﬂndomﬂgeneﬂatcag.ohe arhenoifeont right
dgwn-m x ¢ nggnglvel %Feﬁﬁggﬂ¥e£§QH§Q£ chpe be the rear

own-m xer fate a sin ownm X C
Ilez‘é(tnmmanmmnéleehvwmmd h@hemeel)theand the second

fﬁ%g;mggl;erc _§RN ggperale.-sevenal downmigix qhaghel issurround

channel environnent, the down-m Xer
prlaerebl y generates two down-mi x channel's. Generally,
t he number of down-mi x channels is smaller than the

nunmber of channels in the oriqgin mul ti hannel,
A O Ereadba e (AadTd B0 SRR A Ry xer 12 for
| et enckeisi g pahanetermpreovidden-id «f ochamoyl i ngnonheorstereo-

nDre P@&%@ﬁﬁer etQ§WQQE1 wPf{a$§$§£§tgeéngln }e down-
SucC hat "a recons ruc annel %
canx behéoneid Usi riy Itllhﬂetl)neh@nnﬁﬂ;r endfc;mnmentohdm@@r, the

cﬁ%&ﬂfﬁkiéPnléh@aHUbEherate several down-mix channels. In a
5.1 multi channel environment, the down-mixer 13 preferably
generates two down-mix channels. Generally, the number of
down-mix channels is smaller than the number of channels in

the original multi channel signal.

The inventive multi channel encoder also includes a
parameter provider 14 for providing one or more parameters,
the one or more parameters being formed such that a
reconstructed multi channel signal can be formed using the
one or more down-mix channels derived from the multi-

channel signal and the one or more parameters.

Importantly, the inventive multi channel encoder further
includes a residual encoder 16 for generating an encoded
residual signal. The encoded residual signal is generated
based on the original multi channel signal, the one or more

down-mix channels or the one or more parameters. Generally,
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channel signal and the one or nore paraneters.
I nportantly, the inventive nulti channel encoder

woéuodshsys7o ncl udes a resi dual encoder 16 for geRETAPR209§010685

an encoded residual signal.13The encoded resi dua
signal is generated based on the original multi
channel si naI the one or nore down-m x channel s or

t KBCorRNePIeDr & erurtifel eFdInadnet Bl IGENSFR @ ogugh that the

r esicddak rocgeal mﬁlﬂﬁn@hahaélstg:fgrtﬂat whB8 formed using the
recon cted nulti, channel ﬁﬁ ggmhgn forned usi
t

{ F6STauPdyat S e Ghal 1F o Nith® & B hEhE o Tl muled
nuhhnnemanB&bnﬁ&gnahamhamhwhenfbmmm@d wiittheutt t hdhe residual

;?ﬁgﬂ%' ' a'e-%%c gncEBSde%%‘i%a&e% 1S£?f§4«s that the

Ws 't hat er generates a
mdecpdelanaenespgaal havxwgsww@dqmlw tdwnnede signal

pﬁé@ﬁﬁbr|% qugldar t hpeshol ¢ 1400, shewa 'ﬁagb&et%lc quality
or nore paraneters ‘and_t he encoded resi dual

one
sFBﬁﬁFhSPQ L ARG SPW&‘ dPd&ES - stteamfoPmer OI8 Mags PRrameters

fahas heélateh sdde@pmravidng 1t hei esl dunte siigpalt apgtbhes data
ara ters Pr ef rably Q?q:dat stre
18 443

ot pE™by: T " STpLeh rorBr Eited dipging the

steeaduhavsmgnalfanstthﬂhaneewenmokay@aramet@dsngPreferably,
ﬁ@”&%‘t‘o 5196089§ugirrk]3 {é}é@aaé‘{‘?t %E%e% 5 P is a

ancenent I NC ) ormati on on e encode
régaéladl §1|a§ﬁal Stxeam  jpwhdgin dn fhéstartenhﬁecement layer

dhfl&@ﬁ@ﬁlh SGRldoshatavs or ntl@eSSQEe@rd%@rétﬁe?@ﬁ%@@@rs and a
be decode |nd|V|duaII¥?so that a | ow | evel device

s88ROBY a°phrBCEARRet geaecaag.lufigngn tlﬁéoﬁé@ttluo&n on the
t endegede rdd Gl eslgﬁaa stseaitt by ssikAdwh | gAordHeg art, the

oPEEERFoTh, G DT ¢ RYEEL! i ct e Peni P hF  lRgFean can be
i detaded, 1&§1&ﬂdﬂﬁiﬂﬁg&n,thh€ anéoer leyed dimwiagr xsuch as a
gé?ge %FaEQErEEe%odéyef% 99 %e E8?ﬁ¥§5n aéols’odecode the

€ I'n"an environnen e use
afreddd i Matte pessessi onowf tSIi@Pd{Wm forochagnelthe second
Tghﬁaﬁbéﬂéﬁtoma9@@ occur, when the down-m x channel is
a nono or stereod

In one embodiment of the present invention, the scaled data
stream further includes, as a base layer, the one or more
down-mix channels. The present invention, is, however, also
applicable in an environment, in which the user is already
in the possession of the down-mix channel. This situation
can occur, when the down-mix channel is a mono or stereo
signal, which the wuser has already received via another
transmission channel or via the same transmission channel
but earlier compared to the reception of the first
enhancement layer and the second enhancement layer. When
there is a separate transmission of the down-mix channel (s)
and the first and second enhancement layers, the encoder
does not necessarily have to include the down-mixer 12.
This situation is indicated by the dashed line of the down-

mixer block.
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signal, which the user has already received via
anot her transm ssi on channel or via the sane

wonres®s»¥ai on channel but earlier conpared to PO®EP2005/010685

reception of the first enhadcenent |ayer and the

second enhancenent | ayer. \Wien there is a separate

transm ssion of the down-m x channel (s) and the first

st Setomall Bnhandsrent daxpareden he paeydder dodd nodoes  not

NECesSS I+ ¥y rﬁﬁ@ét@b'Q&%QQFl§h§aﬁ8&@a@éX€ﬁe1§argmé§ers based
S|tuat|on|3|n|cae g}lthe dashed |ine of the

dInntREr HIgEE AdRRE | oS v, SeFRNGar AkeIePapr ofEERel .  In

14 ©loesi sod, negespachl eHwmveatomecéval Fyrcal cdmdLid henannel
paranatee# ers based on,the first .and tgebsec d Ol‘lgl nal

eﬁdtyua??%ﬁ Srinthiteh PHETpEFEHEL 1% PoPvade the
oaehtﬂahy c@anneuaétsaigpataméteadytexrtmes Fiigt. ils encoder so that

Si g0t o1 0 REOVLLE LhBoakLaady generalied AAANPIAS Ser 16
P et EEELEE LlBpE

encoder so at these aranet ers are
saumbl ited t:bet heegiedza 5t redadest nép 1lee ampPtionaddy used for

resi dypd ¢ gicoder {10 beapiugnal  ygused her €8l el afhofoduced
of the residual. signal and to be introduced into the

st ed it a sqlesn dpiter eFABPF™ - hoREGEFTaPhY r eBPHERPL, the
%@m{aﬁd&iéd@é@|édfd1@§@$alwl pas asret 1o¢ SpABamdiofts bys shown

dash necting Ji 19. a preferred enbodi nent
g?yﬁwe %%‘5; qoqrh?/%trﬁ ﬁl,lrf%ei?'esi dual encoder 16 can
be controlled via a separate bitrate control input. In

S, 2C35Fer fd DB emgdlme%od&f a1ty v¢§ §eﬁtcemmlon, the

Ioss ncoder such as a quanti zer g
cmxwalableélqméﬁm & segp bezecophsaldefdaryéa a separate

Bt Zer cshePosi 46phis .Signatieds Viasthe thiet ratse qual encoder
contro] input, the encoded residual si gnal. w Il have

FRINPEFSSA| Fe FEAGE LML heCFaY geRRCoflRit iS4t 0R Si naexquantlzer

Qui\piﬁ by theneEntizes) qeenparzed t@tép caaee i tinvdh c large
ntizer ste nal e

S IERT I AL SRR THLRTE L
vinputr esthie | anactlederrdsidwkelhmsdghel theléndeded a smaller

réﬁi&@akaﬁégnQkhgn%afdggéﬁéﬁghtf@é%ioﬁsyhaex output by the
quantizer) compared to a case, in which a smaller quantizer
step size is signaled via the bitrate control input. The
large quantizer step size will result in a lower bit demand
for the encoded residual signal and, therefore, will result
in a scaled data stream having a reduced bitrate compared
to the case, in which the quantizer within the residual
encoder 16 has a smaller quantizer step size resulting in

an encoded residual signal needing more bits.

Strictly speaking, the above remarks apply to scalar
quantization. Generally stated, however, it is preferred to
use an encoder having controllable resolution, which is
based on a vector quantization technique. When the
resolution is high, more bits are required for encoding the
residual signal compared to the «case, in which the

resolution is low.
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in a scaled data stream having a reduced bitrate
conpared to the case, in which the quantizer wthin

woOheoerossizdual encoder 16 has a snmal |l er quanti zeCTHEP25/010685

size resulting in an encoddd residual signal needing

nore bits. Strictly speaking, the above remarks apply

to scal ar quantization. Generally stated, however, it

i Bigr ePerstenvd oa upecfareadogaboklawieng contaml fabértive multi

rSﬁ%hH&ho'&eﬁﬁﬁ&ie‘ih ' 5 L No8. YBELO! AUBMAZALI A with the
t'he resolution is high, nore S are

rEaglrédeﬂépdéﬁcoanngthéCPé§qu5Pg3|énﬁhoﬂénﬁaméétﬁoChannel

thecease. rbp afebselheeaﬁeéﬁbaabanmuithowhEhaeﬂsiaﬁm having
a preferred enbodlnent 0 nventive nulti channel

dEeRBdEF, Tt hIREH e~ uglaanilﬁiéonﬁaa i%9n TFtH PREapeers and
1aﬁnéﬁdededlmeaaHUamubagnaElgAlI shawsiafoumbiiehannek., the
decoder . for deco in I channel _si gnal

h SWﬂgméﬁe anﬁ§ & %ggﬁg%ggléhdoﬁglo éncogeg'res1dual
paigneﬁer@randnadueﬁdo¢adae&qamﬁd @a@ﬁmﬁtream 2%|SHPUt into

igfﬁgggig%&eé e ar%g§ 'Hné @gl Eh%ﬂmwded residual
Jntﬁ reS|é

paraneters an e enco na S are
| pépndéd P §bal e‘acaﬂaﬁ% %ﬁéa@‘sz@emﬁpl%o i AR dgatagds the

Séﬁ@@&baaf&%%ﬂMﬂéﬂ1e§i§@§13 the encodedinesidualecoder 22.
S|gngl frog1the scal ed data strea an forma gitge .
eAEBURECHELY dudtSsi Yifal °tS Elolr@sﬂﬁ%% 1e own-mix
ﬁ@ﬁhﬁgéﬂsly,af@e Qﬁﬁﬂﬁkﬁxhvreopreéerahhyranoodedecoder 24 .
- m X_channe are provided to -n1x deco er
R8s e R Ry b Re HhEe R EHLT S el BofedotRe ThE §582 5k rameters
pararretrewsidade for ovi pecenetar pdeardeer 2dedodarr@8ide the one
Vi re para n co f ;
A B
|‘ﬁbEPani°& o autput By The Blacks 22 Lot s & multi

ftﬁéhnéﬁcQﬂﬁkkkﬁiedﬁnﬁdﬁ %@@%&@El&@@ﬁ@'ﬁﬂiéﬁ Beconstructed
seci reconstructed é channel ﬁa Ii27 The
I

FRVLE qlucteen cRAnfel SEFGRAI T Purieigteg multd

byh&hﬁeﬁnﬂdﬂgnahanﬂél d&eodﬁiréﬁ uekngstihaecand arultmr echannel

. down-nm x .channel s aqylahe

signal” i§ genérate Yy R8Tt P hannel decoder 25 using
the one or more down-mix channels and the one or more
parameters, but not using the residual signal. The second
reconstructed multi channel signal 27, however, is
generated using the one or more down-mix channels and the
decoded residual signal. Since the residual signal includes
additional information, and, preferably, waveform
information, the second reconstructed multi channel signal
27 1is more similar to an original multi channel signal
(such as channels 10a and 10b of Fig. 1) than the first

reconstructed multi channel signal.

Depending on the certain implementation of the multi
channel decoder 25, the multi channel decoder 25 will
output either the first reconstructed channel 26 or the
second reconstructed multi channel signal 27.
Alternatively, the multi channel decoder 25 calculates the

first reconstructed multi channel signal in addition to the
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parameters, but not using the residual signal. The
second reconstructed multi channel signal 27, however,

wo0@mser7at ed usi ng the one or nore down-m X cRENEER®S/010685

and the decoded residual silgnal. Since the residua

signal includes additional information, and,

preferably, waveforminformation, the second

r e@sesrsd r welcect statudt echamaet i siclpeained7 ssgnmete Natdrlly, in
t n, ori gi [ 3] npek . si I u I

AP Bhsalambts, chaTRgh 3 epan A baal e only
nedtputthehaelfigisgnarecoependt iR oful hé chapdied signal, when

L pd enepd plongQf ot her pubhi  channgss degréer cR8odbfe residual
mul ti channel decoder 25 will o%égﬁt glther the first

rekgist r (ReR, chaWREPT26 R ©SFE % eXorRAT utt egrocesses
r%]ﬂtiwhg@ﬁegr@mggné Iaﬂc?dséfewathevedigcoﬂee byl stripping the
channe coder calcul ates t ir nstruct ed .
n%???n%h%%h%ﬁlc%rpﬁ%%l B S aurae GRS EL | BhahfEPIRLLEGLE s Wil
reconsontiptied thd tficdtannetossynatteMamwlalil yghammeal | signal.
[ ' t lti el i

on %@U?g%?%¥ﬁgﬁ%i$§tq??%o%%??ﬂ%téﬁﬁ%%ﬁ%%k% an%%%ér may take
ke, wWhen tHerealed dat Ar3DPRARPLABI e on the way
eswogedh r egdualh ganral anMhefhe hay@y®ler t hersied edad highly
data streami s, processes on its fromthe encoder

{ bR HeP GBBHEN B s ARBIAG 5t 1P SBRBhd Seitaisdhigiion of the
| ay€Te @ anuktireahanned dedgdepo25ibikl winthyowtit piie second
t first reconstructed nmulti channel signal. Such

h
 STMIRHESY 138 5econd enhancenent |ayer may take

pl ace, when there was a transm ssion channel on the

VIR, bet?”?eéhéhe%‘?ﬁ?od?r AL he, decodes, whbchiRad or the
h]éﬁly limted bandw dth resources so_that a .
t¥avesHl 56¢ oreptephe Webtl Ha¥alses @il Wad bAfyced processing

Rased Pl @i Lhauted bsasecandieenhangenent layepelli Gs 3on the
and Fig. 4 illustrate one enbodinent of the jnventiye
HRRT  WHi%h (E&dirr e8) onlyS Fé&uceg ﬁ?HE&%??nénc udes an
povesn S ¢ het epsodencstide (BBl gwhdch asmitweits as mond héown-mix
dsefgolgaef %indetﬁgi géne4) ha-;p:le grllg psareaqt?echre{ci q(r:lltlé%%sit§n stereo
direction information on the other hand. The mono down-mix,
which is preferably formed by adding the first and the
second input channel are input into a data rate reducer 31.
For the mono down-mix channel, the data rate reducer 31 may
include any of the well-known audio encoders such as an MP3
enéoder, an AAC encoder or any other audio encoder for mono
signals. For the parametric direction information, the data
rate reducer 31 may include any of the known encoders for
parametric information such as a difference encoder, a
quantizer and/or an entropy encoder such as a Huffman
encoder or an arithmetic encoder. Thus, blocks 30 and 31 of
Fig. 3 provide the functionalities schematically
illustrated by blocks 12 and 14 of the Fig. 1 encoder.

The residual encoder 16 includes a side signal calculator
32 and a subsequently applied data rate reducer 33. The

side signal <calculator 32 ©performs a side signal
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intensity stereo encoder 30, which outputs a nono
down-m x signal on the one hand and paranetric

wonowns97y stereo direction information on t hePOTHm®2005/010685

hand. The nono down-mi x, whi’ch is preferably formed by
adding the first and the second input channel are

input into a data rate reducer 31. For the nono
doa@cuﬂatd:banrkalowm Her aat e Yat earethé{SMerrajzetrﬁol gdgoders.

28 o grcodgr MP3; £ £
encoder g%%‘, gél%m?&gér any ot her s:#glo en%s(r)bder%flor srenee

nﬁﬁécgﬂgﬁa% haﬁweteﬁe baﬁanﬁé{rrsutc &f3weqt oh0a and the second
| BhahABLi amp tHe %tt%mat@ waéugekm%yﬁay dined UQ@gﬁQY, which

of the known encoders r parametric I nformatio
asSa HhPRer dRBET éi‘?f?(?d@?‘ ﬁla&ﬁaﬁfilt?efegff&)e rt3 Tor'tca rate
eabmppysencaderheuciatas matduf ferhicencdtlecanr ianlude the same

arithne enc 0 30 f
N R S T
byeBlioeks 312 &fd the ofutthet RVE). leO@hcé@ler anTgacoded residual

f@igﬁg@'3%9089€51Aéd'nqhﬂﬁﬁﬁ §s3h9ﬁn§ﬂgﬁﬁtoc%hﬁy|@é@£ stream

a subsequently applied data rate reducer 33
Therspde S8grid deiadul & oPTsfepapiyr nicalefdedata stream is
sbgpakgaklcul ati on known fromprior art Md/ Side stereo
encoders. One preferred exanple is a sanpl e-w se
di fference cal cul ati on between the first channel 10a
andet héagsecostdrelanneht @b tloy obbldak a Mavefor mitngdedes, in

rgggéi%gggk Mhé%P And 5£W%umigpu$akgﬁgﬁ£9g ?ﬁ%gn%§E§ stereo

arate corrpress on
rddueetiB8 carfamediudmm t he semie ebenentvavefountiviee encoded

aggggdﬂh?hgﬁgﬁggct to the data rate reducer 31. At the
output o an encoded residual signal is

obt ai ned, which is input into the data stream forner
18n80 ddtat A peefryallar ssal edndada sbheaBlisd by a bitrate

oBLanes. ,The,dola Siroam opl pul by, bl ook dcnpine ien i,
i ntensmt )érﬁi’(ﬁfe&o dinbedtimenti, nf theatdzore agawel | raduaer 33 is
m@%%gggght%%%'%ﬂ%%%%kfﬁgig“%haﬁ%@”%utput data stream which
“has, in its base layer, a residual encoded with a low
number of bits per sample, and which has, in its first
enhancement layer, a residual encoded with a medium number
of bits per sample, and which has, in its next enhancement
layer, a residual encoded with an again higher number of
bits per sample. For the base layer of the data rate
reducer output, one can, for example, use 0.5 bits per
sample. For the first enhancement layer one can use for
example 4 bits for sample, and for the second enhancement

layer, one can use, for example, 16 bits per sample.

A corresponding decoder is shown in Fig. 4. The data stream
input into the data stream parser 21 is parsed to
separately output parameter information to the decompressor
23. The encoded down-mix information 1is input into the
decompressor 24, and the encoded residual signal is input

into the residual decompressor 22. The Fig. 4 decoder
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The data rate reducer 31 can be controlled by a
bitrate control input as already discussed in

woams@seizon with Fig. 1 . I n another enbodi nenPCTER2005/010685

data rate reducer 33 is arri@nged for generating a

scal ed output data stream which has, in its base

| ayer, a residual encoded with a | ow nunber of bits

PR r Sieap | e,lnamdd\abi cha hastranghtsfbrwsrdenhateesenty stereo

'cgg[(ef% 2 458' qua erlﬂcggafﬂt\ﬁﬂlohh a r@%)"ﬁ'l@ﬁ"ﬁ‘éEoSErbMtls Both

ts next enhancenent
|@eyce¢qleaasrem daati ebboded fmh BheagBurchieier afunbbe multi

OinbidS1 PEECSAP! 85 Eerth%uQa%%éf%ﬁ¥sﬂ”réé%hé¥¥&bted multi

rate reducer output, one can, for exanple, use 0.
whanpel sahgtal Fofr t HENEFR st12nh3Rt tg?%%?t%%e by the
Cait isei £ 9r gy edécbldfe& f @0, sasampdi e, tcﬁndufc@lutt hEhe second

second en ment can us r | e
bFE ORI a’fﬁ‘f&e mu,& FE@B gl ecgderpl s%%@% i’rLs %solely
Fenedatedhey data M3 rmd@puth nto the data stream

parser 21 is parsed to separately output paraneter
information to the deconpressor 23. The encoded

ddven ntrei sedenmtinnnn sinabides nep eReodetonnesiyl signal,

ZéheaQQrSDShgnﬁggﬁgrﬁe§h§9@he§t§ﬁ§bn'§m|E¥@ intde output
resi dual deconpressor 22, TEEHFlg co?grfurthe

|W€€Fuéé§sé KPR H = Grar B tlerfisl'}atri}l oad;ec%%lje} as the
e NC el t@c@ﬂQtEUQﬂedamNHdASb%anﬁedodm@n@ﬂ mmﬂurally, only

d c d 40 th

PrEFCEEB0AEFosS PRCBUPROLIERE fIOAdE RSt daig L 27 is
rmhiterehaxmcgl feirgrndle 26serwhinchthss selfiehgtyener fthedefpre, a
té@%é%%f”%&ﬂ%ﬁ&Frfﬁ dey o%&E ?%oﬁyﬁe&cEQP;%%hﬁﬁ%% whether

reconstructed multi nnel ,
sthery genermt @dcﬁyleﬁhéf%q}&bdéigﬂi Vifentbfe d@étaa Stream.

SWH@ﬁnlthEUQ%%s@B e@ﬁgqe%d“ﬁﬁdﬂﬂﬂnéﬁdﬂﬁﬂreéf&hal 51gnal is
d inplementation in Fi

st rai or war ul d ou
g?sfiaFécéﬁ§?@H‘ct EdemASGO S rameat qfé’(il a%ovﬂé? |© %lpa%lve to
t&@hé@ﬁ@@ﬂerﬁﬁ@nﬁidﬂ§i@@ ditbdechabned sigmaprocessing power

dﬂ% he+hé¥@ﬁ the §£§eéo%g%oﬁgiéﬁcfgsegggéfglfyl&éeful‘in

a low-power hand held device such as a mobile phone etc.

Fig. 5 shows another embodiment of the present invention,
in which the encoded residual signal is generated on the
basis of an analysis-by-synthesis approach. Again, the
first and the second channels 10a, 10b are input into a
downmixer 50, which is followed by a data rate reducer 51.
At the output of block 51, a preferably compressed downmix
signal having one or more downmix channels is obtained and
supplied to the data stream former 18. Thus, blocks 50 and
51 provide the functionality of the downmixer device 12 of
Fig. 1. Additionally, the first and the second input
channels 10a, 10b are supplied to a parameter calculator 53
and the parameters output by the parameter calculator are
forwarded to another data rate reducer 54 for compressing

the one or more parameters. Thus, blocks 53 and 54 provide



interesting for the user in this situation. Therefore,
a decoder control 42 can be provided for sensing,
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data stream Wien it is senged, that no such encoded
residual signal is in the data stream the decoder

control 42 is operative to deactivate the m d/side
dedederant) funcavngirideesss ndep@rerametbr therefdee,14 in Fig.
battery power which is especially useful in a

| ow- power hand-hel d device such as a nobil e phone etc.

Fig. 5 shows another enbodi nent of the present

i rx\ﬁeradr&(rjbastntaéwltg{é trhey. ?@%@%c{ﬁcﬁdrﬁﬂmhcﬁﬁé}{!ﬁl ithe residual

gener on e basis of an.analysis nt hesi s

SEPFORET. Adai e { MBS r SOPRIE iR tsebond Lhéfil iEular, the

1@&sitialar encopet | bé 0 imcdowes xer ﬁ@raMAatnhcl Ssnulti-channel

f(yé Q) %rQXﬁ§>data ate ﬁﬁgycermgi 1A%h£HSeQUtaneconstructor

bl occk\p% ferably conpresse Eovvnmx Si

h@\eimﬁgfa(m@,or fore ddlen x teleaeheinngls o@t@méda,anda first
dn%@ﬂ&t?&etﬁﬁéﬁéi rea Lord@sodd. rLhusstRlecks SRannel.

51 provi functionality of _the downm xer
d&;tun@@ heofpFrnetiric pyal biopdryelt Recpppsrughart Rely uses

SQ%‘én@tdmﬁ\mtx Cch@fi\ﬁﬁzll% 1o dth%ﬁ p@&%nﬁzlﬂéﬁ:lt d, eetrte? q'%lallty of the

par anme cal c an e neters p

P e Rt b A AT (orit e £ DY hBLogh &5 will

r afoe reagocer 64 famrv@onbl@zsmmg Fhe. orid oandomell always be
t c rqvj det he .sane

fungggl% o(r;t;:rhl‘(Sa g}%%*etﬁjl% l£%r%%th %ﬁglpr%gL\(/)l%dg}rf1 %iglhn 1?1'9. 1

In contrast to the Fig. 3 enbodi nent, however, the

resicdual -GRSPAGE LA hﬁhﬂ?%l%ﬁﬁﬂﬂélstéﬁghﬁé id 1nput into an

particul ar, the residual encoder 16 I ncludes

pEEEREL 19l GHA Q% hahineFhE e EFRSET mléful@storrhéfi is operative

Mmitlot Ialcgaﬂrmﬁéelrxﬁeconsé rector genetpéesechbad thgut channel 10a
t wo- channel exa afirs reconstruct ed chgnnel

2288 ohWPr e Gt ‘ﬁUP‘éEIScﬁan BYSt SeREE T e PR Andtd
Melrtriorc kdymall .r ecefetrabdyor thel v ruses daieudewom X:alculates a

CE% %StrW%@%t£h¥f) éﬁ?%egétwggﬁ %H?l ggba&hchﬁnqﬁg and a

réco ucted annel” “srgnal
wehlrresponding reconstructed channel (output block 55). This

second

procedure 1is performed for each pair of original channel
and reconstructed channel. The output of the error
calculator 56 is - again - a multi-channel representation,
but now, in contrast to the original multi-channel signal,
a mnmulti-channel error signal. This multi-channel error
signal having the same number of channels as the original
multi-channel signal is input into a residual processor 57

for generating the encoded residual signal.

There exist numerous implementations of the residual
processor 57, which all depend on bandwidth requirements,

required degree of scalability, quality requirements, etc.

In one preferred implementation, the residual processor 57
is again implemented as a multi-channel encoder generating

one or more error downmix channels and error downmix
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correspond to curve 1102 in Fig. 11 and wll always be
bel ow the paranetric threshold 1100 in Fig. 11. The

woeewnsesoct ed nmul ti-channel signal is input | RC/ERDO05/010685

error calculator 56. The er20or cal culator 56 is

operative to also receive the first and the second

i nput channel 10a and 10b, and outputs a first error
spgnamedndsa Fadenembodimesitgran o ef@tdbty, behe kind of an

eE_EQEaE%ngL” %&itf%ﬁ#ﬁéfs En 3@8@1‘3 W gengi ffel[lf?éqcere81dual

between an ori gi nal annel caorresp on
r BEOASEFAEL &d @hahﬁenneéuﬂsublapésék595) 51rTI=E|’|3s 2nd 54.
procedure i's perforned for each pair of origina

c ?nnel nd recon ructedlﬁgfnnel. The o%%Put of the
efrbFTRAF LU AV or i 5o 1zt nPrOGeRTPEI harffel be operative
repr esent akedBctbud Bawglen @ontwastezt:oo:theham@msalfrom its
[tizcC Si | t I nal
nﬁngut Fﬁgﬂljdnng ePrgFﬂgﬁg%%§ gfﬁﬁﬁihéﬁgg ﬁﬁﬁ% fo only
oprehensel has hI&heﬂugyanﬂrgwulEerManﬁegnslgnbm |thaln the
| BRBbAEA! G IR HUBk REOCESROT 1841 £ObICHET BRGNS this
encoded resi du S|g 8% There exi st nuUMerous
i Apl EREAPAL i SR f 2fKanFed| dialt Yot e§38r B, ugkdcwhich are
abhsdepend ora.)e%aiwlﬁtm}; e%ﬁ@”&ﬁ@ﬁlvé’@é&” r@@re@gr fBasures.
of _scal apili § uglltg re enents, etc. g
p%%F%F?%HlVﬁé) enehtf'§t i 6F5T Hé re?FBG&FSBFocB‘r}g f 5¥nfdude  a
agatnikipyesehernd aSradﬂwhmuxﬁhgnﬁhb EHpﬂdebhannels into one
generat|ng ane_ar. re enror ngn1x channe s a

re m downmix anne rres an decoder-
e?ror 80an Xparaneters. IS e di msn? canp8e Pd

t debieca konﬁdopeaﬁormeaatamelnuueldehahmeklegcodepsdure The

S e [ o] 4 h cl ;
SHPEC " R R STRRRIR TSR SESe et

pPbeBesbs 57 @aﬁﬂ%leldﬁé?vmW@n@oOémsyeééﬁOe(ﬁnCaD%%g% can be
Ok oD BEL PF gbaaegbédfr@ahht;s bABUL oI gRak, Wﬁbee mentioned

P GHRLE CeHERgs EPHBE ool GnaPte omobthi AnEHacanEBaLdual signal.

re3|dual signal. In addition or instead of this

5L Bl TS SENENGRL C1 5L S8 U VIR ED mia. .
neespaesd to the Fig. 2 embodiment, Fig. 6 reveals that the
multi-channel decoder 25 includes a parametric multi-
channel reconstructor 60 and a combiner 61. The parametric
multi-channel reconstructor 60 generates the first
reconstructed multi-channel signal 26 only based on a
decoded downmix and decoded parameter information. The
first reconstructed signal 26 can be output, when no
encoded residual signal 1is included in the data stream.
When, however, an encoded residual signal is included in
the data stream, the first reconstructed signal is not
output but input into a combiner 61 for combining the
parametrically reconstructed multi-channel signal 26 to the
decoded residual signal which is one of the representations
of the error representation at the output of the error
calculator 56 of Fig. 5 as discussed above. The combiner 61
combines the decoded residual signal, i.e., any

representation of the error signal and the parametrically
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correspondi ng decoderdevi celwoul d perform an anal ogue
dematri xi ng procedure. The one or nore downm x

channel s can then be processed using elenents of a
wedelcdasdwamn atEeh mulSﬂeph@neﬁéod%ig@alcdﬁ)b@u¢pmmlet@¢yfsecond

br %g’%%% 1 t hey abgugsirentioneg fongf st .
erﬁ:éo ers tuloé%oell:?)j?aloér?iL he e%oded resi dual sig g[m %Aﬂc%%ler 1S

S HE TR (e @hcief19s Showdti ﬂ?er:uoglesa clear that,
C@as&a@e@etx&.atlhﬁ diitGate e rdedifiendt, ﬁacgans&ﬂlﬁi’c%ﬁd Silghall has a

th L ti- I der 25 I t
%lal l&ﬁgnngggigg’t%ﬂg ?u ryor élﬁ')néngd):f%% “&f‘ﬁe second
parrea:rmlsrtmududd isicirerinel 7 rlexonst hiigher QOagemgr alegermined by
the fiLst RGN gu ted ol .t &ct%%@éel signal 26 only
e

based on a deco ownm X an coded par anet er
information. The first reconstructed signal 26 can be

oq_athgutﬁ@hergmgencgdeéqng&ﬁm §Lsgrk§£ef§ré}51£éu@%d e Fig.
t he dat a stream Whe however, an encoded resjdu

s@dﬁ%lg ‘i S |ﬁ@P86‘éH‘ePﬁ t eIt at Re r EMINCREH rist the encoded

r@@@ﬁ&{hwctgﬁgﬁagnals | gedlceaUt pHbwOUEr) NRiHe | BiG.a 5/Fig. 6
n‘tégtl for conbi ni.n tr}g aramst& a%é

r&&1 ot edr%%‘ilﬁe%hﬁn g ?’gnai‘“’% t &% hBTOEERRLAT Pover,

r esiodtagle , s bautdle rwhirets ous cese aold BAgordphesentdatliagns of

the error representation at the output of the error

calculator 56 of Fig. 5 as discussed above. The
cAnbirrér reedc GPBIPFES.isite bestieead thesiFdal 3yifgwal 4 embodiment

'aﬁd’t%%yEr%fra§ﬁm5@1'@neﬁﬁo&bﬁeﬁerE %b%@%hu%ﬁ@l?h@escrlbed
paranetri callyreconstructed mnul t| - channel si‘gnal

olitptht THE L GhdtPeddist rlicRed L8 fal ©peodpRefepFesentation
Flagd Grigcoderaks taonai des@shon t hepeérs%@tamoﬁl g THel encoder
nmes clear that, for .a ceq% gpbltrat

¢ LpRISATES £ SR IAL ackinidk el P Pt downmi x
| usengl@2ewfiilmsstt hend edondseeumihisi npet edhahgadk 20ahaiOb. In

ggﬁéggggFgﬁg%igysq%&ﬁ%mdgﬁkﬁﬁ%;h&hi&ﬂei%rg%ﬁé¥a4$§ by only
adding both original channels 10a, 10b to obtain a mono
signal, the  downmixer 70 1is controlled by an alignment
parameter generated by a parameter calculator 71. Here,
both input channels 10a, 10b, are time—aligned to each
other before both signals are added to each other. In this
way, a special mono signal is obtained at the output of the
downmixer 70, which mono signal is different from a mono
signal for example generated by a low-level intensity

stereo encoder as shown at 30 in Fig. 3.

In addition to the alignment parameter or instead of the
alignment parameter, the parameter calculator 71 is
operative to generate a gain parameter. The gain parameter
is input into a weighter device 72 to preferably weight the
second channel 10b using the gain parameter, before a side
signal calculation is performed. Weighting the second

channel before calculating the waveform-like difference
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The Fig. 5/Fig. 6 enbodinent is preferable to the Fig.
3/Fig. 4 enbodi nent, since the redundancy in the

wenewdsgs7o esi dual signal is reduced. However, POEEP2@®5/010685

5/Fig. 6 enbodi nent required a higher anmount of

processi ng power, storage, battery resources and
algorithmc delay. A preferred conpron se between the
FberweddrFi gthed Eibsti rend dube t hechngd. @IFinel 6 results in a

Fgmfﬁ%?@eg f oS¢ Gdér?ﬁ'ywﬁfa@rw%awa g e&% AEAD side
| as to an encoder Trepresentation and
ts)l@naﬂec@aﬁutrépft@se%mat ﬁéhtahfﬂa@ @ﬁé@delfa%craéégeé 33. The

CItal rHQNREReEe 4 Bor peeher nirng Ea_gdovvnm &aHSllﬂé exactly
the first and t'ﬁﬁ$e ond 'qut annel a 10b.

comierantss £%i T 53 g Pt el 5.
only addlng both orlglnal channel s 10a, 10b to obtain

DS 90 | SIS AT XS e T e AN O LA PYRD rig. 3

parane er generated by a paranete
caileadiment 7in Hbes, mamamtl@ﬁ@mtsoqoas BOisouated for

E’Pdl?fﬁ a(:lgih d%%ﬁﬁxl%%f 0% & I%%IhWé!LQnaASS @h@ residual

this way, a speci_al
ssﬂgqraalugaéﬁ%@héanatsq Hehatut ‘péthe otfe%lhﬂélacﬂomﬁﬁ?&%% pytput by

Vﬂémmorﬁépﬁéd%éeﬂl BBeﬁlﬁnFlf;r oM zatdhe Sigalsdmfed by a
exa enera y a | OW i.ntensit St
cliother b Shone 4t ThARi ghes STl At Ren B fgsa rate

at ¢ guorEent 3;3aramhlisr D$ |d1m ead ofhehefatt griterit the Flg 7
DALATRLET o4 I8 PAUAIRLEE £ chl aL0l,RlchS ORSLAL | Vel Big. 3

& a° g in parane aln paraneter 1s Input
i e ol Guankei gylgrexrl devi ce 72 to preferably wei ght the
second channel 10b using the gain paraneter, before a

side signal calculation is performed. Wighting the
SEkbnd &hafihelsbefor RTINS | ngTPALIRETES 0Pt | ke decoder-

@ﬂ@%ﬁﬁ%ﬁ%ﬂ%ﬂ&ﬁe??ifésﬁbﬁéin nﬂothﬂfﬁ%%%6Hé¥Eﬂmﬁﬂementatlon
results in_a smaller residu Si na s sh

at t FdIspeli alCGTFE ghal %h %t o ar?{f Sl g}q@ multi-
dﬂﬁ&hﬂéﬁé&ﬂéﬂbﬂsmrdﬁlofThQSdaua raperaedueert83 ahoywmetically
In%tFl %Canfggsgxai%écyn%{@&&@&n ?n%l%ﬁ—g?l%nql%tla Eﬂ;ﬁal 26,
redueer Sshown® I n

when the side signal, i.e., the residual signal is zero or
to automatically output the second reconstructed multi-
channel signal 27, when the residual signal is not equal to
zero. Thus, the Fig. 8 multi-channel reconstructor 25
cannot output both signals 26 and 27 simultaneously, but
can only output a first one of the two signals or a second
one of the two signals. Thus, the Fig. 8 embodiment does

not require any decoder control such as shown in Fig. 4.

In particular, the residual signal decoder 22 in Fig. 8
outputs the special side signal as generated by element 72
of the corresponding encoder in Fig. 7. Additionally, the
downmix decoder 24 outputs the special mono signal as

generated by the downmixer 70 in Fig. 7.

Then, the special side signal and the special mono signal

are input into the multi-channel decoder together with the
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The Fig. 7 enbodinent is different fromthe Fig. 3
enbodi nent in that paraneter information is accounted

woanoepsef7er ably in the downm xer 70 as wel | asPCHA&EP2005/010685

resi dual signal calculatiom3so that the residual

signal output by the data rate reducer 33 in Fig. 7

can be represented by a | ower nunber of bits than the

sjayiral pauapateby adat £heat eiredadépn@sntTHayanetgye the gain

;L}grir@&éef hat s t Ng, & G i e I €8b dudbnsigpal th@cla;lglﬁﬁ | 888ge 84

undancy than the Fig. 3 reS| dual  si gnal gt
Jan%r@fegﬁéﬂ ek odiqraiidascs with first gain rule.

desoter diEl BPENt AL QR ieorpespaatk Agcbattbes additional gain
encoder - i gpl e&ant ation ij Fi%. 7 . Cont.rar% to éhe th

B PI% dééodet> thE mRRT¥HAANE FR3EDndtt LTTorraice with a
ofpef £¢ teret te@uidngdicatile oldgditidmailystthe multi-channel

rFeCQ&fé{ﬂ?&?& pgh&iu&génge's@t%[ﬁto%ﬁ g MgRGt Qﬁ Sifer 85 as

resi dual IS zero or

amb]mata%al 3y Wﬁ@utdqu r debpskr u@e edt<PmI generate a

chatiiel e sianad  Zhrawherdhmdiesizdidal asi geabnkerfiieted second
egual to zero. Thus, the Fig. 8 nulti-channel

r ¥uctor 25 cannot out put both signals 26 and 27
si mul t aneously, but can only output a first one of the

t Si naI econd one of he f wo SI | s. Thu .
t%@o?—‘? &éﬁ‘ooﬁ?ﬁ%ﬁ?nageéwnd?a eeqU| ré& any nIaercroe ren[s{bOdlment
cofnt the $ugh a5 showrign H gendoderhd«paodeculsahemtehe Fig. 09a

rsel'%vgéjaé égﬁﬁﬂtge%ﬁ%&e@dwoﬁg% & %‘Hemitnség&%rd%nce with

peci al as generat e e At
o?mr respenati /g érhl@odé”reﬁqﬂtﬁ lgnvefntl%@ldl tRomdiiicap, thee residual

doH X Q%Qdeﬂs 240 QUM ths Sz@c@ al Aa@neléhgm ,a¥ig. 9b
generated b e_downmni xer 70 Then, e

seticat %ﬁdéh@l gfd - ar?@tﬁ@aéae&f%m W%/wd%e when no

| dpEite tsH € t Be gLt id ahanhels dl@é:@zdercatlw&talt@d Wi éh when the
ne a nent Ear amet

t dth
P anere T opbF hPPog Uk oRt r GEOPRE gaiey residual

gain
&stnyeaB4ea|gpl yhagaasgaiof i a mmwt baadfmllds;h related

g@%ﬁ%lon ?nf@di$|8Q§£|¥f EQ?l@@ﬁ%gp%%¥n¥ﬁg éﬁggﬁéésre51dual
signal from the data stream transmitted from an encoder to
a decoder in the Fig. 9a embodiment, the Fig. 9a embodiment
becomes a pure parametric multi-channel scenario, in which
the alignment parameter and the gain parameter are the
multi-channel parameters, and the special mono signal is
the downmix channel transmitted from an encoder-side to a

decoder-side.

The multi-channel reconstruction on the decoder-side is
performed using only the alignment and gain parameters,
since no residual signal is received at the decoder-side,

i.e., d(n) equals zero.

Fig. 9c shows the equations underlying the inventive
encoder, while Fig. 9d indicates the equation underlying

the inventive decoder.
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stages 82, 83 for applying a gain in accordance with a
different second gain rule. Additionally, the

wanbdasiosgtiannel reconstructor includes a subtratCOEPBWS/010685

and an adder 85 as well as 2 tinme de-alignment bl ock

86 to generate a reconstructed first channel and a
reconstructed second channel. Subsequently, reference
|B’1rrap1@rt©@al@ref ethed émyedtizst GMadferF gncludas, as a

é&aﬁ%@g§q9§5vi§§foﬁ§rf§&ﬁeﬁﬁg Fg. .08 she¥efer calculator

onpl et e encoder/ decoder_scheng_ in accordance with an
akbethe PR FRNSERE ep2 LEnlRRPT ol 19 %?Jéﬁt%ﬁe Fesrateplate a

S&bﬁﬁe”allj ad..(l@)'lrdesltn ogéaegmg’cet:o ﬂcﬁ{) Falé@dllgllgo /rrgﬂlé yd,rl@hg channel

in ig. 9a.s e.encoder /. decoder,,
g?eﬁ@%&e%\ 1 %ﬂ?lﬂ% has" bge “cafc Oa?Erétﬂ‘ ordr the

vatﬂemnéte ﬂaghtsthaaneﬂlaasbeerdmarhq:me@y off(rt)o rBrhicelignment

t b a

T R ePar ety NEERPLON B EAMAE g blocks

off the Enewdesiges] dulhe st hhanmerbnPa hrngbe R @‘P?Je%ﬁ’ﬂonds to

tL ansp tderh § r@@%@@eﬁ”@@QGIef@ enéecatesninchder gt channel
9a enbodi nen 9a odi nrent becomes a (Pure

PRAmet ¥ i RATRISE-PIRR 8 o 0 VSR 9uni CHig hedomain - cross

aédzgmﬁlmra:r&ﬂﬁﬁqm&thmgaltm@amm erwvhes titeere is no
t|-ch .%arameters and th speC| al _-nmono s;cgnalcase of

o8P o hahngl PRI (BT f FERTRC Ih
emadae:t&m@erdie tsdgaadecodire sddbay TPheamgter- chanpet to zero.

(SRARSLIBEL) On B * NdEgodele Sidle | AuRRElel TofatshRBer 1o

I gnmént an Aramet ers, since
r%%ﬁldme@ gpar | subbaafivednat at heuRkegdbr -siictyre, | In a

o) £ SR SerfiSb @imdh@; HCr SROUSahAe §9§a£é@ésof 46 ms and 50
underlying the i nventi ve encoder m%

ile Fi
| N A ERPR Y SRR TP RS iy e rﬁe%\/eﬂﬂ%@«d
decoder.In particular, the inventlve encoder i ncl udes,
Jom F|

18 BT PLRVLIFL A FOMEL0nel RS PRATTUSE gain
opehngd i v&8heo galculvatieea is also preferably extracted from
overlapping blocks of the signal. Normally, the gain
parameter is identical to the level difference parameter
commonly used in parametric coding such as the well-known
binaural cue coding scheme. Alternatively, the gain value
can be calculated using an iterative approach, in which the
difference signal is fed back to the parameter calculator,
and the gain value is set such that the difference signal
reaches a minimum value as shown by a dashed line 90 in
Fig. 9a. As soon as the parameter alignment and gain are
calculated, the downmixer 70 in Fig. 7 as well as the
residual encoder 16 in Fig. 7 <can be started. 1In
particular, the downmixer 70 in Fig. 7 includes an
alignment block 91 for delaying one channel by the
calculated time alignment parameter. The delayed second
channel r,(n) is then added to the first channel using an
adder device 92. At the output of the adder 92, the downmix
channel is present. Thus, the downmixer 70 in Fig. 7

includes blocks 91 and 92 to form the special mono signal.
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time alignnment paraneter for aligning the right
channel r(n) to the left channel 1 (n) . In Fig. 9ato

weoi2ene/8e570t he al i gned ri ght channel is indicatedTmy2008/010685

(n). The alignnent paranetes is preferably extracted
from overl appi ng bl ocks of the input signal. The

al i gnnent paraneter corresponds to a tine del ay
between the |l eft channel and the right channel and is

eshienat &sh il ereallaioxdelisimg tigrerdgMain €u@sder 1ncludes the
ere.is

corre tion.tech or the case mhen t

SThEREDa e BHED ke e, S [ PES 58 or o4,
ohhunﬂepad@@datasytﬂe;difﬁﬁxhneglmEWWEmmethesoseglnal first
z ef g1 y [ i gngre r
ighgg F?rate l@%lﬂes %g %ﬁé&naéhs P%d st r%%%cggg %rﬁ{el In
ppéfréﬂr:éélaéwbaﬁsqrrmmlglating(eahan@llygr@dr alkcyid 4ghagnel, the

ard r30 %&Q¥ﬁﬁh§ﬁp'ﬁ®lébﬁgbagﬂw ndowsrha¥eoREEAg decoder-side
ed araneter calculator 71 furthe

enpl o
cBLeGHat 88 the RERENER: THE Yai iRl Fe9iduglsoencoder 16
pﬁﬁ&@ﬁabby texd rélci@shdmomniovectappi, ng Hl owsgmflﬁ@edemce 93

RS 0Bl Sar Pt SFIRED AT AMAEEP oSNt oGsale fiongd second
pahanebﬂlaécodsag siech flse t Hewnalik- lkarowie bl nauwsr atheueesidual
cQ ? Rg; SENEAT. ﬂtelrg]ats'u\f%lﬂé’letnl%e 98' ncé’fij: %}9@” ttl)% aligned

ate Uéln an iterative roac

drrﬂgéteﬂé@rmednwnlx pagebask t@tﬁ@rwarawéb@r result to the

cabgHhaker, &apd kLhe gainn vakuerps sgk swéﬁghh@&/gmae signal

di fference S|gnal reaches a mnimum val ue as shown by
aCaasSHéatPrné 96nlﬁlglg ‘9a. A s soon as the paraneter

al i gnnent and gain are cal cul ated, the downm xer 70 in

Fi.g. 7. a as the residual, encoder 16 in

CRReEEr 2P e AN 4 Rk T AT F6; Fiosen such
Ftbat7 thel ugescassal ignnmertvelbkobke9lsbor ttetayichg ofieg. 9d

c th alc te |'i gniment _

TE§H§9F09¥ &% éﬁl‘ﬁéffﬁ%é‘ : Hg@%gg&§%1¥he well

ayed second channel ra (n) is then

fceadichanadl using an adder device 92. At the output

of the adder 92, the downm X

A generic mono coder can be used for mono coder 51 to code
the sum signal, and a preferably dedicated residual coder

33 is employed for the residual.

When the mono coder 51 is loss-less, i.e., when the mono
signal " is not further quantized, and either the residual
encoder is also loss-less or the alignment signal model
matches the source signal perfectly, then the inventive
coding structure shown in Fig. 9a has the perfect
reconstruction property also assuming that the alignment
and gain parameters are only subjected to a loss-less

encoding scheme.

The inventive system in Fig. 9a provides a framework for a
scheme that can operate with graceful degradation over a
multitude of ranges as indicated in Fig. 11, line 1114. In

particular, without residual coding, i.e., d(n) = 0, the



10

15

20

25

30

35

channel is present. Thus, the downm xer 70 in Fig. 7
i ncl udes bl ocks 91 and 92 to formthe special nono

weiesas9sThe resi dual encoder 16 in Fig. 7 furtREI/EP2005/010685

i ncludes the weighter 93 ard t he subsequent side

signal cal culator 94, which calculates the difference
between the original first channel and the aligned and
m@ﬂﬂ%dr%@mﬁj thapmeimet Rl paPteERP af0ding, vieY ghrapgitting

dy?“ taee%ﬁm@haﬁaelgaﬂrhepakaﬁétwsgwtaswgmﬁytﬁ-channel
use in a corresp decog:%r side block 80 is
I

PR F YRR S IThiR, a?‘ﬂétf‘ggl §QaltPEn SRS SEEM AT (RiestRHePownmix
ad:th griveeny . devhie 93;tubeivei ghitsi ng ldexitoeat@@l anich t heig. 9b.

S Sign al cul at.or_94.. Sin th LLg secon
c%%%nejr i'sS ailu%’ed%#%r THE olv‘\%mg Sa%elg\;ve ?gagﬁghea&&andcage that
rie@ee dual igmhent atmerhodt dgtewdticakbhy taddateseat ethe mono

I?rh rwrglol?1 t channel only once and to forward the
resu to ownmi xer 70 as well as to the

wei ghter/side signal calculator 72 in Fig. 7 .
Pﬁl%@é(%ﬁtﬁ/tl}} herafdé goneat iangagai o aGtpr SlCar:Bll?lﬁ]%ﬂTtlng an

such t t he is.reversible so that th
KR e o e Ohe e THEAE Fd RTRGRrBapFy 11 uskrated in
VE1¢§OMﬁIﬁ®Omﬁdlnﬁbg&nﬁmbban@n@odbﬂ@rstﬁMcb&rﬁseﬂhé0®r1glnal
no coder 51.tp0. co the.sum_si gnal nd ef er ab .
gg%"?%at%radreﬁ%ﬁg goanne 'éaréerrpl oy el folﬁlt{)ie & ‘Jﬂ){alySls
r &1 terdban Mhed0 @ hEonppbteddéngs Bave ads ssuldmmnd iskgnals. For
whe tgﬁ BRR4 %&%%%he'%npoénégaiHS/dgeéaihée%ch%m@ as shown

el t her Phe T esi ncoder is [0$s-1éss or
aln gndae sidhal tAoddd natehed!sSte sobfce ttl‘ﬂiegna‘FleCOder side,

F%%ééﬁ%ﬁﬁhcﬁ@fnsﬁbﬁahaV%ﬂ@d@iéxﬁﬂégcéhbﬂﬁéﬁrQnSth@ynthe51s

in Fi erfe r constructlon r
aﬁ%t‘%%‘%‘ﬂﬁf f?ﬁ'ngt lt% t anht*g&in %argﬁje‘? erfull-pand
&f@c@mﬁ/rmmcECMdtthcﬁlalmﬁ Ie$gneﬂ]sod|NHg:1.smztﬂe‘n§e The each

[ Ve nt| system.in g [ f
M Y hIThR, Bl 2oafanBtor 468, @ LLATEIIGISER s v
aberut tan st ofd r@ngestla@ qilm@@@%ﬂ:'e@ldﬁ 1F<i>gthq1de¢®¢h@r side as

lﬁﬂfUSﬂfhted by an arrow 1020 in Fig. 10.

The preferred iﬁplementation of the subband coding
structure of vFig. 10 is based on a cosine modulated
filterbank with two stages, in order to achieve unequal
subband bandwidths (on a perceptually motivated scale). The
fifst stage splits the signal into M bands. The M subband
signals are critically decimated, and fed to the second
stage filterbank. The kth filter of the second stage, k €
{1, ..., M}, has My bands. In a preferred implementation, M
= 8 bands are used, and a sub-subband structure as in the
table in Fig. 10, resulting in 36 effective subbands after
the two stages is preferred. The prototype filters are
designed according to [13] with at least 100 dB damping in
the stop band. The filter order in the first stage is 116,
and. the maximum filter order in the second stage is 256.
The coding structure 1is then applied to subband pairs

(corresponding to left and right subband channels).
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particul ar, w thout residual coding, i.e., d(n) =0
t heschene reduces to paranetric stereo coding, by

wonrens®syI7oi ng only the alignnment and gai n par aRETAEP3005/010685

(as multi-channel paraneterd) in addition to the nono
signal (as the Downm x channel) . This situation is
illustrated in Fig. 9b. Additionally, the inventive
system has the advantage that the alignnment nethod

S i
L RO T
|f4m‘¢ r &g %n5$%m‘én%h%%?|€h16?rPﬁ@ .meﬁpp% in the table

erogh 8eRt ghlc! Wt r@ated im, ngﬁcﬁamta(ke%d JdiRiae atsitbbans first
codi ng structure

he o and ri hann
codingstrictine, e vib ' b rarRhaRls oo E1BRAELT,  che
odod @il nguisieaed al n sl d8 ssgassbb&ods gaehcsubband
signal, an encodi ng/ decodi ng schenme as shown in Figs
9a to 9d is used. On the decoder-side, reconstructed
sEnEnbmltielsﬁ: gnalag-aared donbi aedodang syhs hegichifsivieder bahklizing

[ rr f
GRS (RS St o e oty bt aues.

a@m%%mtb@ma%%@ AMACY BATRLPat AnBPBIELRE wstén the field
tganspidd-ed Es@mgheianawder - shde faxitlhie gecodeowstdplexity

ustrat ed by ar row 020 | N _Fi g 0. The
erI%EPJe TR b ‘#?atk}l(ﬂp V%Qodl -r%g a preferred
simiplcémeset ot idh g. wk0 vsc’dmsequantazeosiiﬁ*reimmjmmm vectors

f' gﬁéﬁanﬁ%%ang %Eﬁd\ﬁ Gt d Al Or4R8L gy %ﬁﬂi@i’@ all have 16

s (on a perceptua
nmixt/lar@d soap@)entThe dnd stang adféfaslmeici s otnhe agj gahpbase of

OﬁéPaﬁéPéPQSegE?%gMe%ubﬂO@m 8honalmi e 6fi bugdbl Yata (with

ecl mat ed to the second st age filterbank. Th f
K{FCY PG ecosftaitfe seR@ndiistiagat kTEoR1 subsequgnt pggaluation

We@@nﬁlﬁgné]]sﬂ W@fﬁbﬁ@dbagﬁheaﬁnéﬂpllﬁmltMsﬁa81bamdsl models
are u sub- sub g]gstructure aSJntEgtabe
Uﬁe S

| A Fi ;Lesfo P?%% g hy Bt 856 Ve CUHHRhd 4yt speech
tdﬂ@dim@ stages tsagoef ers ech  Hishwldtedt yae f itheer sbatéty of

Eneglggfor dé@ec’lé Jols]ca\%ttlﬂreat al%ast'ce%ggag% information
contalned in general audio. In a preferred case,
preliminary evaluation using open and closed test
procedures of parameter models do, however, indicate that
this is not a problem in this case. The resulting bitrate

for the gain and delay parameters is 2.3 kbps.

The subband structure is exploited for coding the residual
signals. With the same block processing as described above,
the variance in each subband is estimated and the variances
are vector quantized using GM VQ across subbands (i.e., one
36-dimensional vector is encoded at a time). The variances
facilitate bit allocation among the subbands employing a
greedy bit allocation algorithm [17, p. 234]. The subband

signals are then encoded using uniform scalar quantizers.

The instantaneous gain g(n) and delay 7 (n) are obtained by
linearly interpolation the block estimates. The time
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the stop band. The filter order in the first stage is
116, and the maxinmnumfilter order in the second stage

WwWO020@H89570he codi ng structure is then applied POT/EP2005/010685

subband pairs (correspondimg to | eft and ri ght subband
channel s) . The correspondi ng groupi ng of the subbands

bet ween the first and the second stage fllgerbank IS
shewiing cdedawmbie wealheed gHhrBiolri g. 780, -owden fractional

n@%@éyggﬁﬂgekhﬁgggﬁfoﬁ|é?trﬁﬁb@@@g KndSHbMﬁ%ﬁglﬁlndowed sinc
sub-s ands . i tiaqna secon ubpan

HRPRLRS BoSHRPSabUAe e LS e Gt hhr Dty | gre updated
eocodangpes achingled Wddizi ngsiGausstiam nimterpol&ddd delay
vg %&egggm:ization (VQ techniques. Quantization

b

nodels is popular within the field of
speech coding [14-16] , and facilitates | ow conplexity

r 'W'ﬁ%@ﬂl@nfeﬁ: hi gh, di Tenshanaly Q& lthed Q\E@f:@ér%%age in

nplenentatlon we vector quantizé 36-di nensi onal
veeReFal ofughion Ja%dPéI@P%egar Hidteridhe TREVGRtRYESINge, 1t is

aﬂ)bsﬁﬁh@e 16oMmstidl & MR/ Eraancth agsgram@tmﬁ@l §PeBeo mode,
dat abase_of paraneters, extracted frga m 60 ni

O R AP RE G R RGTEoRPOnET - ol REFBER( SFpofpentation
sobsthaehticavalwaat itastteekt itgnalsing athmd®d®®sedsD®ual to

eXPLi é%e“%&é“%ﬁ@é {mdoeés cereagﬁ%gé &%enb'lhﬂ%gd of the

I n au 10 CO an 1 n speec e reason
dispedinel mctelre abidli vpiof st allPSt icoale neeldes, t én order to

C@P&l‘u&é" Jché el @Méﬂé AT QT BEE OR.£0NL Y Bed bR, gener al

audio. In a preferred case, prelimnary eval uation
usi ng open and cl osed test procedures of paraneter

neslel stepi 1hewayerchd r@lté:]aéce ihadef his i Meflerred to low-

probl e t hi,s case. e resulting bitrate faor the
CETRE and L HeFay o BAT 1S 22 3k BEee iR g cystem or
simuet scelalslexpystemrdhéoingodi pgréhparesednadt part that con

%%gnq&gé%vw h the<§§H§aé¥ O%ﬁt&g esEEB%e%?i%ésCghgedresidual
ove e Variance in each siubband™is s t ed and
t pegnali ansesiar dopectigr §oanteixaawlesi hyl QOsagiaskses the

Sypﬁﬂﬂﬁhf'ggln gre 36 diyRRy 0nRl MREIRY 415 ePcodehl using
at atime) . The varjanceés

scalar subband coding, the quality is further increased,
and approaches transparent quality. In particular, adding
bits to the residual stabilizes the stereo image, and the
stereo width is also increased. Furthermore, flexible time
segmentation, and variable rate (e.g., bit reservoir)
techniques are préferred to better exploit the dynamic
nature of general audio. A coherence parameter is
preférably included in the alignment filter to enhance the
parametric mode. Improved residual coding, employing
perceptual masking, vector gquantization, and differential
encoding, lead to more efficient irrelevancy and redundancy

removal.

Although the inventive system has been described in the
context of stereo-encoding and in the context of a
parametrically enhanced Mid/Side encoding scheme, it is to

be noted here that each multi-channel parametric
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facilitate bit allocation anong the subbands enpl oyi ng
a greedy bit allocation algorithm[17, p . 234] . The

weubisases7ei gnal s are then encoded usi ng uni f or RCSERR@E/010685

quanti zers. The instantane®ds gain g(n) and delay r

(n) are obtained by linearly interpolation the bl ock
estimates. The tinevarying delay is realized through a
73hdo0iAgrdécadihgnalchdglcaysidl t 85 baspthermBized intensity-

truncat ed .an nmi_n i ndo i .i res

[ig?r?OTﬂ%§¥fl?er?§§§4%%$e§$§ g?gﬁaﬁgg?ééﬁoﬁﬁépgggftlonally
senpl esédsi sidsi ngonpenenter pol afedadéyayrparhmetbe. perfect
f£é88§$£ku£e£o£'s%b E§t99dABS?ﬁﬁ?%h§ S+EE8PrLARERLbA i ment of

general audjo 1s proposed. W e new structure, It ,
| anpobeT el Yo verdeaAeadsy f ssieRaldfet PREn  described

steig @pd@'}mé Oa}A@pﬁfn@Eﬂf} afcﬁr e;ssrmatﬂdtgiex:xo@'inga, Aﬁraﬁsmitting
e mp A enentatl O 0 e.l deas was teste I

R L A T RE hed LA - (BB aBoe s Mol flgqabpdhment at
| tice edeicngetrhesilid,r atieend théstediududlercoalerermmdives, which
ué%?@o%mwp%h%pretfﬁgggl%?ﬁmgﬁgercﬁp egﬁ%L“Héﬁgqg%r—side for
S ene |1 n 111

‘ a nore reaI|s| C scenarlq. or sta z]ng
tpensretengi rragemald | diprerenced signadwpabytf iwhegh do not

tDe PALAMRHLEN & 1infs BgPLU B PR 61 C LBUSTRIB e 5i®e so that

scal abl e system having a pure paranetric part that con
behgsadippngnge Sedamaliathott ProcESsPhiy i swudi it from the

f%}ﬂ@&:i@r agol @hdoa%d%aefxﬁr TexaAil £ érﬁiodi'gﬁéﬁtf ﬁdﬂ@eﬁeglection
i gnment gai n._qf the system codi t he .

851 FiR GO g Ec AP Ea Db GO ey, CHELGgaR (3 | artifact.
fHotv&esr ) nehéasadt igfad tapiy cachesstr apspar ewntt (gm@l s¢yious so
I rticuyla i it.s t resi I bz _
FRPE B o BT 18, RGN fiEbL Bor Low
i prieasmdltFuchaenebraccoéfiersbl e ti me segnment ati on,

and variable rate (e.g., bit reservoir) technigues are
preferred to better exploit the dynam c nature of

gBner Rreaatto I W SHaencd et it er C#8  pléPelfpl Jpoarded as
| &gl wWda@rdi drheoal ignpretrelrbbl §r Bocepisac®ahgetric stereo
pgggggérg%hgggebgrggyvgghggskgﬂ@iJgﬁgﬂ%élE%E%é&%&@ scheme,
which completely falls back to a purely parametric scheme,
when the encoded residual signal is stripped off. 1In
accordance with the present invention, a purely parametric
system 1is enhanced by transmitting various types of
additional information which preferably include the
residual signal in  a waveform-style, the gain parameter
and/or the time alignment parameter. Thus, a decoding
operation using the additional information results in a
higher quality than what would be available with parametric

techniques alone.

Depending on the requirements, the inventive methods of
encoding or decoding can be implemented in hardware,
software or in firmware. Therefore, the invention also
relates to a computer readable medium having store a
program code, which when running on a computer results in

one of the inventive methods. Thus, the present invention



per ceptual maski ng, vector quantization, and
differential encoding, lead to nore efficient

wonrowlsysancy and redundancy renoval . Al t houghPCI&EP2005/010685
i nventive system has been d@scribed in the context of
stereo-encoding and in the context of a parametrically
enhanced M d/ Si de encodi ng schene, it is to be noted
hies e at hadmmacdr rrplrb'grainarimating a program code, which when

B L R P 7 R G R AT gpechod.

profit froman additionally enclosed si de conponent to
finally reach the perfect reconstruction property.

Al t hough a preferred enbodi nent of an inventive
encoder/ decoder schene has been described using a tine
al i gnnent at the encoder-side, transmtting the

al i gnnent paraneter, and using a time-de-alignnment at
t he decoder side, there exist further alternatives,

whi ch performthe time-alignnment on the encoder-side
for generating a small difference signal, but which do
not performthe tine de-alignnent on the decoder-side
so that the alignnent paraneter is not to be
transmtted fromthe encoder to the decoder. In this
enbodi nent, the neglection of the tine de-alignnent
naturally includes an artifact. However, this artifact
is in nost cases not so serious so that such an

enbodi nent is especially suitable for |owprice
mul-ti-channel decoders. The present invention,
therefore, can also be regarded as an extension of a
preferably BCC-type paranetric stereo coding schene or
any other multi-channel encodi ng schene, which
conpletely falls back to a purely paranetric schene,
when the encoded residual signal is stripped off. In
accordance with the present invention, a purely
paranetric systemis enhanced by transmtting various
types of additional information which preferably

i nclude the residual signal in a waveformstyle, the
gai n par anet er
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and/or the time alignnent paraneter. Thus, a decoding
operation using the additional information results in

wa 2megiser7o qual ity t han what woul d be avai | abl e PGITtER2005/010685

paranetric techni ques al one1 Dependi ng on the

requi renents, the inventive nethods of encoding or

decodi ng can be inplenented in hardware, software or
inistrofaRefedbeecesore, the invention also relates to

a conput er readabl e nedi um having store a program

code, which when running on a conputer results in one

of1} hé- P nvépinyeomeanddd. J ThEierreheapr eSemtdifference stereo

| FWERE FORh Scda £RPPUL BX PFOS! afkBAVEAY acgkegr ARy Gofe,
whi ch when, running on a conPuter results I n an
e

g .
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S%%gii', |‘-’lgir3an r%‘ce\g f‘?@uﬁmg‘gﬁ?aﬂﬁgﬁ?d%%og . pp.
58E5FPhd2ic Rligidal andidR sidgfeddduf sin. SobbantEEE Int.

' ng o , o , Conals
SRour 9 R 6 2RI, S A S B SIETLErRstR), 1001,
Brocex®i hg3 §14GASSP) , 1991, pp. 3601.3604. [3] J .

rey. Kier & angde e P - r ensy ;
Is—!sje]r eo coedri,ng, "”i_%lg%erint 579&19{1[&8% ﬁﬂi%esiégo'nveinrg?/%r}]s,lty
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Rrasx . of the AES 17th International Conference, paper

. -009, 1999. [5] Bl , Spatj al hearing:
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1992.
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Speech, Signal Processing (1 CASSP), 2004, vol. 1 , pp.

wa3Geh8%70[ 17] A . Gersho and R. M. Gray, VeeCOEP2005/010685

Quanti zati on and Signal Corggression, Kl uwer Academ c
Publ i shers, Boston, 1992. [18] T.|. Laakso, V.
Valimaki, M. Karjalainen, and U K Laine, "Tools for
fractional delay filter desiddmimlmg EEE Si gna
Processi ng Magazi ne, pp. 30.60, January 1996. [19]

| TR Reconmendati on BS. 1534, Method for the

Subj ective Assessnent of Internediate Quality Level of

CDdlngM@Wﬁieﬁﬁanhgngncgagi fb%obﬁaﬁﬂﬂd@ﬁé@r@tfginal multi-
htt p: Alane sourceforg% net/, July dé

v3. 96. 0B hs PLINU ti PeRARAel Bhcodet®Tor &Wodi plgannels,
an origomatisgithgt channel signal having at [ east two
channel s, conprising: a paranmeter provider for

provi ding one or nore paraneters, the one or nore

par ane? ergabanagefor pedvsdeh t for apmsoussinduict@e or more

”U|ti'éﬁ%ﬁﬁé%e§éQn%heCQHmpeo§°%ﬂﬁﬂaU?h?&m@@@rgrHgyh | Formed

downnmi'x channel s derived fromthe nulti-channel sig
and t R ghetbrt ndr eparaistetsd @wlééi-mnr@%oﬁfanaﬂorcan be

genefaﬁclbﬂﬂac?ﬁ;ﬁk@@h d@iiel f@§lrﬁ5éh§é @?]@mixbéﬁsﬂn@nsg@@mved from
ori gi mul ti-channe t.he on nor e _downmi X
channgﬁgaormﬁhgloﬁ in JﬁHFﬁnetépg s&jﬁhatoPﬁe or more
recongianmiece e ti -channel si gnal when forned using

the residual signal is nore simlar to the origina

mul ti -channel signal than when forned w thout using
the residealdsinahcodad fodagensteddmd grmeendaged residual

For m g g At Sdd oA fay g dea 1 eph Al opbgng] @fdhay, the

the one or nore paraneters. anne
in acUtMate WRLR clavmnix ¢¢ﬁnnels or the one or more

parameters so that the reconstructed multi-channel
signal when formed using the residual signal is more
similar to the original multi-channel signal than when

formed without using the residual signal; and

a data stream former for forming a data stream having

the residual signal and the one or more parameters.

2. Multi-channel encoder in accordance with claim 1, in
which the data stream former is operative to form a
scalable data stream, in which the one or more
parameters and the residual signal are in different

scaling layers.

3. Multi-channel encoder in accordance with claim 1,
in which the residual encoder is operative to
calculate the encoded residual signal as a waveform

residual signal.

4, Multi-channel encoder in accordance with claim 1,



whi ch the data streamformer is operative to forma
scal able data stream in which the one or nore

woan@mmseeos and the residual signal are in di fPerTaRr2005/010685
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scaling layers. 3 . Milti-cHannel encoder in

accordance with claim1 , in which the residua

encoder is operative to calculate the encoded residua

signal as a waveformresidual signal. 4

Mul ti-gha I en aoder_i.n ol mnth cl

whi ch gﬁe%gmhdu g:nco 5) (il S g%e%(r:ea iVe Qtpergaetﬁereatté’ generate
t he re§h@umr3§xﬁuﬂlbase@n@h thesede @m notlee one or more
parane%ﬁ&%m@%@r%heéﬂdSyﬁﬁé nykiélﬁgﬁnnﬁbl%ﬁg%ﬂgnpel signal

wi t hou he one or nore downm x Channel s so

r esi duliit C8PYhaltheasORe sfral Mer ey gyiish Somprelsonot shat the
a genetaéudﬁansh@&aﬂﬁ&kﬂﬂ&i §h@DﬁérWéhﬁﬁéy H%‘%&mbﬁ%lson to
one or _nore aranete th fhanne enc g In
accordanggqﬁiﬁ% &a el?@%ﬁ %% t ik9pal afetaput using the
prOV|denecowpmo$espaaamategenent calculator for

calculating a tine alignnment paraneter to be provided

to atime aligner for aligning a first channel and a
séeondMehahnehapheilhengtodegastn t aocomdaneks width aclmim 4, in
Ca'CU|@BQEhf95eC§5§Hh@Eng §og§a@rn95m§99§EsE° 1 for

wei ghting a channel so tha? a differen et ween two
channels is reduced conpared to a gain value of one. 6

MUl tanChaarlri@lnn%?rﬁ:OdecﬁaléUE&@@f damee Wdﬂ&iladﬂ'ﬂrﬁ_:j time
in which.the residual enco IS operative
cal cul 3 égaﬂangnge&@ms &Fff éﬂ%ep Pﬁﬁ&?ddéf1V%dt¥m%nﬁllgner

a firsfochadneghiagd anfatsignedannebeiaght ed secondl channel of
chann he E}%%%EE't&QaQHangfgodgr in accordance with

claim r conprrsing a Hownni xer for
generating a

a gain calculator for calculating a gain not equal to
1 for weighting a channel so that a difference between
two channels is reduced compared to a gain value of

one.
6. Multi-channel encoder in accordance with claim 5,

in which the residual encoder is operative to
calculate and encode a difference signal derived from
a first channel and an aligned or weighted second

channel.

7. Multi-channel encoder in accordance with claim 5,
further comprising a downmixer for generating a

downmix channel using the aligned channels.

8. Multi-channel encoder in accordance with claim 1,
further comprising an analysis filterbank for
splitting the multi-channel signal into a plurality of
frequency bands,



10

15

20

25

30

35

downm x channel using the aligned channels. 8 .
Mul ti -channel encoder in accordance with claim1 ,

woéuaondsless7eonpri si ng an anal ysis filterbank for PCT/EP2005/010685

splitting the nmulti-channel3ssignal into a plurality of
frequency bands, wherein the paranmeter provider and the

resi dual encoder are operative to operate on the
subbamheaigiml sthandpatremeitert herdatialest r eand f otler residual

oper a4 0OLLCt ofBERHRGL T el dughesLODAI 5,30, subband

parameters rty of freque ands
Mul t i -ChErmes efhlc@der i n accordance vvlth cIa|m1 , in
whi ch the residual encoder further conprises: a

mul ti - channel decoder for generating a decoded
mul ti “l%}%]?ﬁferl‘ é’r‘ ‘g‘? %s?fr@e"l“ﬁef%ﬂ%e rPorReHRhYE xto collect
channedr&:caiwatheeeﬁeluau no$ Bgippl Anekeds; Pdr&mEOErs for a

cal cul to aj% | atin a rrul i -channel error
Si gnalpalrefparlege%ta fj ~base CLe decoded

mul ti-channel si gnal and the or| gi nal nmul ti-channel

s§ gnakhg, gnd. irﬁ?éijuéth& fegﬁo é&frﬂx%eesawg Uﬂsm 1, in

mul ti-channel error si r esentation to

the erltbiddy thesixhrmaldug r%ﬂqo : wuhecmmlse%rﬁcoder
in accordance W th cIaim9 , 1 n which the residual
processor es a mJI qé;ep{me encoder for

q:cl u
gener &t i Mg iff a?m?ﬁw]an atJ R AHe @ decoded
mul ti eHannetharmalr signal repiesenthat i one lr more downmix

Mul ti - eng r_in accordance with.claim210, in
whi ch :ihg{}lr%gssl ua dcg}eocoensesc?rr |n§°r§pé)ra]i I][Q‘/eet@tros’furt her
generate one or nore downni x channels of the nulti

channgl, eLrep sl ul &R S%BEataaOfbuﬂa?t Vd:{f % rﬁﬁaelneéhannel

encoder in accordance with claim 1 ,
par am& e pr AFE! | FHPFESRILAS R prkb?ﬁ%fb on the decoded

multi-channel signal and the original multi-channel

signal; and

a residual processor for processing the multi-channel
error signal representation to obtain the encoded

residual signal.

10. Multi-channel encoder in accordance with claim 9, in
which the residual processor includes a multi-channel
encoder for generating a multi-channel representation

of the multi-channel error signal representation.

11. Multi-channel encoder in accordance with claim 10, in
which the residual processor is operative to further
generate one or more downmix channels of the multi-

channel error signal representation.

12. Multi-channel encoder in accordance with claim 1, in
which the parameter provider 1is operative to provide
binaural cue coding (BCC) parameters such as inter-

channel level differences, inter-channel coherence
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bi naural cue coding (BCC) paraneters such as
i nterchannel |evel differences, inter-channe

woahwrosyioepar anet ers, i nter-channel tine diffePemER3006/010685

channel envel ope cues . 13.36Met hod of encodi ng an

original multi-channel signal having at |east two

channel s, conprising: providing one or nore

par angparanetdaes pnéndberaohenpat armsirer slbEfqupdiarsedr channel
such that . p reconstructed multi-channel signal can be

formed using one or nore downm x channels derived from

the nmulti-channel signal and the one or nore

D@Bam@m@dg@fer@ﬁw@lm]ﬂ %&cogﬁﬂgiﬁéndWRSl&r}?Annel signal
based on the origi nal ti-chan ﬂ@gnal t he one or

more dAWHEE Thahr?s EWOt?EFQ% %f RT3t BPet ers so

that the reconstructed multi-channel signal when

fornme si.n e residual_sjgnal nmy.e simlar to

t he o?‘?%‘? hal l‘%ﬁ% t7-channé J‘Lselqg%gllja?rh SWen f'or ngtf ©f more
W t houa xemeige e b@mgjuaiorme@halsueélnd thetm ng aedabatructed
streamiayi ngh et esighal shanale apdrhbe adeng (O &r more

paraneters . annel decoder

encodé&Wﬁﬂ%*c@%ﬁ#@#l%l%ﬁ%&v%%vf%@“oﬁ%eomukﬁiecﬁ®&ﬂﬁixSlgnal
channelisd OGN Ofe NOF endias Giet BiSt&Rel; an encoded

residual signal, conprising: a residual decoder for
generating a decoded residual signal based on the
encoderen@sitditad  singneth¢oded aemjjddalchamgablde@m on the
for generat | ISt rec ons d [ti-channe

Si gngl&e (?n%an%n@u%tl rr%r% Eo § é: anfﬁr%]e s”ARd°t e bhe downmix
or noréarahet ers, thﬂhepeﬁn CtrhemrmEt ipectrareisirdesodéhat the

is further, oper édemLQE1QSH§ﬁﬁEEnQuﬁnﬁﬁpoﬂHen formed using

reconstruct ed t1-channel signal usin e one or

nore dﬂﬁhnfﬁséﬁéﬁﬁeﬁ§9@@& t hedBesGe ekt aftiak Ositdigal original

i nst eaﬁlquli&mar{ﬂéﬁt shgaanstyiet ednhewl tfoR8ANQithout using

i gnal in ifion
stgha h. resfiégf éﬁgga ; and

forming a data stream having the residual signal and

the one or more parameters.

14. Multi-channel decoder for decoding an encoded multi-
channel signal having one or more downmix channels,
one or more parameters and an encoded residual signal,

comprising:

a residual decoder for generating a decoded residual

signal based on the encoded residual signal; and

a multi-channel decoder for generating a first
reconstructed multi-channel signal using one or more

downmix channels and the one or more parameters,

wherein the multi-channel decoder is further operative
for generating a second reconstructed multi-channel

signal using the one or more downmix channels and the
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\second reconstructed

the first multi-channel signal, wherein the second
reconstructed nmulti-channel signal is nore simlar to

wanomrosgi7mal nul ti-channel signal than the firBCI/EP2005/010685

reconstructed nul ti-channel37signal. 15. Muilti-channe

decoder in accordance with claim 14, in which the

encoded nul ti-channel signal is represented by a

scal edddabdesit r eaasidhel scadigrhalat a isisteam haviEng the  first

first ' iNgludi 0 re

parane?%?éhggéhg¥§écgﬁl gba nlnfaygigﬁécrﬁ gt t fgdition to

encodeﬁhﬁe§iééalmgﬂghaphamﬁ@ﬂeﬁﬁgnﬁé,nult|-channe

encoder further conprises: a data stream parser for

extracth g t he flrst scall er or the second .

scal i n§RFAGer. the s@Aand d% % tﬁ%%%%@rmP%taééaﬁﬁaﬁéeSlgnal

\(/j\/lth glLal mo]rila Sﬂmy\baﬁh tbhealenmd@d_rfaQSIldMﬁtlst]Q@@ﬁel signal
epen nore_parapeters

t he nu ﬁanneﬂr8§c6%%?“.sr86g§StPV%t%oCB§8n$ﬁ shepal-

or nore domnn1x channel s, the one or nore paraneters

ang th@u9€§9gﬁgnﬁ§§'gH@Fd§Eg %le&#fSIQné%9tlgghtgfaim 14, in

t anne
Ml ti - ¢hb@helhge eo¢@deich malderddramen t flahal mis4 repmesented

whi ch pHies devanty 85@8n§£rggﬁengﬁe0§c§@eelHQ@EE@Eream having
par amet er _or a gai araneter, and which th

mul ti -Thahheft ded N9 s 1c5'3p§fé?'33at |J\Pé31t‘%513v%3 gHthe h@ne or more
downmi pa chvasbet s Usindg & betshdwes gl imgr ubgekasetb QMing the

‘the gaér(‘c@é‘éé”?és:.dﬁ%ﬂ s1<1:;rl1ﬁieght t he downm x chanael

sing a second Wwel usi ng the gain
paraneter, or to de allgn one out put channel wth

resDeC&héfblﬁetﬁéhﬁﬁlf%?é*%ﬁ%?fnﬁﬁéoaéknguggﬁerI%omprlses

al i gnment par anet er annel  deco
accordance with claim 14, in which the dowm x channe

depends @atansakb8AMBAtkser for extracting the first scaling

layer or the second scaling layer.
16. Multi-channel decoder in accordance with claim 14,

in which the encoded residual signal depends on the

one or more parameters; and

in which the multi-channel decoder is operative to use
the one or more downmix channels, the one or more
parameters and the decoded residual signal for
generating the second reconstructed multi-channel

signal.
17. Multi-channel decoder in accordance with claim 14,

in which the downmix channel depends on an alignment

parameter or a gain parameter, and

in which the multi-channel decoder is operative to

weight the downmix channel using a first weighting
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paranmeter or a gain paraneter, and in which the
mul ti-channel decoder is operative to weight the

wdawsrmsss7ehannel using the gain paraneter, to RAWEPR®S5/010685

decoded residual signal to 38 weighted downm x channel

and to again weight a resulting channel to obtain a

first multi-channel output channel, to subtract the
decodedut esitéusald sognalhef roain hepademerier clmadnélo amgdight the

to wei ghlnd; & esildd chanig! USLOGoh € Qaight ; i
param&*terl,‘1 3[ toagig% ign agdiafference bet \?g‘écr%nlgherule using
downmi ¥hehgahel parameher deebded resi dual signal to

obtain a second nulti-channel output signal. 19.

Mul ti-chanpel _.decoder in accordance with claim 14, in
whi ch tRe GGaPdnietier SRR n QWU i FaaraF.cJe dbdFR§PEBEC)ES the

par amebehsrsoatpas thienethashey teeehldghhenensg€sameter.

i nt er-channel coherence paraneters, inter-channel tine

di fferences or channel envel ope cues, and in which the

nuBt i -Mhhhhethdeceledergdeperat iageanmsigraef orimta claim 14, in
mul ti- el coglj .Qpe ' in a it h

binaurg gggeiggﬁigg%?%%p g@%gﬁg}20§é§ﬁ$§?-gﬁgnne afignment
decodeP2F#n@eeHr eand eI i & hPeT &Pt a8, #Rdwhi ch the one

or nore downm x channels, the one or nore paraneters

and the encaded residual, signal e represented by ,
subbanjdgsfﬁ’g)éicgﬁ cCB&t &1 J‘ifr't‘ﬂ?fnrb%{rprdieﬁo%?f at Sy mbfggteve to
filterbahiht otheotibimhiyg cleconst rusieg shbbgath dedvameter,
generated by the nmulti-channel decoder to obtain a

full-band representation of the first or the second
reconste uctdstl ralet i dehadrdl seghdtal2lsigwsthodcof a weighted

deCOdi&5Mﬁ$ﬁ§ncgg§gnQP|téﬁ&ha@gelaéégﬂalwgﬁ hEg N€rQ&uiting

nore downm X_ channel s, one or nore” parameters and an
encodethd@ Huakosi gRfiairconpri §ilggt multi-channel output

channel,

to subtract the decoded residual signal from the
downmix channel and to weight a resulting channel

using the gain parameter, or

to de-align a difference between the downmix channel
and the decoded residual signal to obtain a second

multi-channel output signal.

19. Multi-channel decoder in accordance with claim 14, in
which the parameters include binaural cue coding (BCC)
parameters such as inter-channel level differences,
inter—-channel coherence parameters, inter-channel time

differences or channel envelope cues, and

in which the multi-channel decoder is operative to
perform a multi-channel decoding operation in

accordance with a binaural cue coding (BCC) scheme.
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generating a decoded residual signal based on the
encoded residual signal; and generating a first

woeownsey7oct ed nmul ti - channel signal using one BCTHBR@®S/010685

downm x channel s and the or8 or nore paraneters, or
generating a second reconstructed nul ti-channel signa

usi ng the one or nore downm x channels and the decoded

resi duallsi-giednnahegetodéheiseaerd roagens ittt elaim 14, in

mul ti-channel .signal is more siim.lar to.an or.igin

ot EREARCEng S bR i, SBhh R s Sl e the one or
nultigmhamnpbrgmgnaks ZQK%thEiéﬂhamﬁEi easbdgalf@dgnal are
encod'%ﬁ%%%% nal , gul t [suﬁgéﬂ@lg-lspé'cg%ﬁlc_ haying at  further

| east t Cl S, conpri sing: ime aligner for

al i gni¢fgrRE¥S ¥4 +: channel and a second channel of the

at |l east two channel s using an alignnent paraneter; a

downm xer faqr generat.in downmi x channel ,using the

al | gnetl CHERRARLS: i oEhPE atBr fGPRBADLlPattpigrhe tructed
gai n paukbmierdatod @smatated dne flog nvel ghtcigneell decoder to
al i 9”eog>t°ahhfr{mae' £391 102 dtggpgéééff;‘&gg%?nb%%""ec% thEot or the
al i gned channel s"1's Teduced  conpare 0 a gain value

of 1 ;segwhd nhtenstmesiad orneylfararfro i sigre dat a

stream having informati on on the downm x channel,

i nformati on on the alignment paraneter and information

oAt t hdlefdiaf pafaneeepding. aul enco@shenuéféogbpnpal signal
accor dangggM tdheCl 8km Bdre f WLANBEL€0MNANTIdIE 2 one or more
resi dual encoder for calculati and. encodj ng a .

di f f eSSl ATY &Y T Ik el cemprising:
an aligned and wei ghted second channel, wherein the

data st rneearrgg.or ner. ia fg&t er_ope @tivesit onailnclb%%%danon the
encode€d TEst dual  § g gF°Fhto THe data g
encoded residual signal; and

generating a first reconstructed multi-channel signal
using one or more downmix channels and the one or more
parameters, or generating a second reconstructed
multi-channel signal wusing the one or more downmix
channels and the decoded residual signal, wherein the
second reconstructed multi-channel signal is more
similar to an original multi-channel signal than the

first reconstructed multi-channel signal.

22. Multi-channel encoder for encoding an original multi-
channel signal having at least two channels,

comprising:

a time aligner for aligning a first channel and a
second channel of the at least two channels using an

alignment parameter;

a downmixer for generating a downmix channel using the

aligned channels;
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stream 24. Milti-channel decoder for decodi ng an
encoded nulti channel signal having informtion on one

wonromsmses7downm X channel s, information on a gaPQT/EP2005/010685

paraneter, and information4n an alignment paraneter,
conprising: a downm x channel decoder for generating a
decoded downm x signal; a processor for processing the
decoded damnntalchaaﬁek ﬂskngalb&lgaﬁﬁgp&r@ﬁ&hﬁba&@meter not

obt ai n rst deco t, .channel
processgﬁaitﬁg 88@0%%3 ggmﬁﬁpnjghéﬁﬁe? h%n%§ gﬂgnag}nso that
par anetke dhffepedecabeveasi hjet héighiegnwbannels is reduced

paranet ghy 59e8b£§' @?ﬁcwﬂugee@d@d gyyput channel .
25. Multi-channel detoder in accordance with clai m 23,

in which the encoded nulti-channel signa

furthescanpai segecan Q@%@Qd TS| Bbhath1 18 g@aaatéh@tmﬂaﬁl having
channel gecoder furt

er c risin Si
or gehbf SETAbLan dibof PaBTHRA! CHARAL; SHCFASERPEnon the
the prategsments ppeamttee fandriirefoinatweightomg the gain
downm o & QQSL using the gain paraneter, to add the
decod residual signal and to secondarily weighting
using the gain paraneter to obtain a first

r§§onﬁﬁﬁyﬁieghfﬁﬁ@faenéggéﬂoj§pb55882d%H8edQR9g?dclaun 20,

residual signal fromthe downm x channe fore
wei ght Fgthen cempelialingnat Fovichial teRCoRBNEPFUEREguUlating

Sef?ndalﬁdﬂlaré}lﬁiodﬁ'ﬁg ME‘tBQ@f@ﬁ:eﬁlﬁéo%ﬂgnéiD Qié:gulf@:l from the
mul ti-chanpel s at | east fwo channe
conpr|§+ﬁﬁ "?W?ﬁ?éﬂ 41 %Hlf@HQﬁHEﬁgnﬁ%FpaW&l Pted second

seconcclehamaer] of the at Ieast two channel s using an
al i gnment paraneter; generating a downm x channe

usi ng the aligned
wherein the data stream former is further operative to

include an encoded residual signal into the data

stream.

24. Multi-channel decoder for decoding an encoded multi-
channel signal having information on one or more
downmix channels, information on a gain parameter, and

information on an alignment parameter, comprising:

a downmix channel decoder for generating a decoded

downmix signal;

a processor for processing the decoded downmix channel
using the gain parameter to obtain a first decoded
output channel and for processing the decoded downmix
channel using the gain parameter and to de-align using
the alignment parameter to obtain a second decoded

output channel.

25. Multi-channel decoder in accordance with claim 23, in

which the encoded multi-channel signal further
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channel s; cal culating a gain paranmeter not equal to
one for weighting an aligned channel so that the

wdizbdemserice bet ween the aligned channels i s red#dTaE®#2005/010685

conpared to a gain value of411 ; and form ng a data

stream having informati on on the downm x channel,

informati on on the alignnent paraneter and information

on t hecqgepnipas anen eren@Fdedet hedidhadecedonglan the multi-

encodeghamhdi -ghannet siopaly havkpg; Lphgumation on one
or nore downm x channels, Infornmation on a gain
paraneter, and information on an alignnent paraneter,

ConpriéiBGSQ@H@RaHé@éd@ﬁ“%@@e@eﬁ@%@ﬁ&ﬁgaéyﬁﬁéoded_residual
processi ng t he d(gcoded downm x "channel dsing the gain

par amet ¥y oWt@in a first decoded output channel and

for processing the decoded downm x channel wusing the

gai n par angt. a a -al ignment based qn .t he . .
al.i gnn%%_t I@&fcglnet‘n'gre t%g%%?gig%ra 20 ONE o fed T80t pRfimarily
channefeldig. incodée nubviwnohannethangadl hsdmg the gain
i nf or ipyd Q0 10 ONEG, OL, JADI§, AONITL, X h?@g?hﬁaﬁoggyﬁafﬂand to
more paranmeters resulting, when conbined wth the one

or nDrEWRIH X EhAHAEInh asiinst thecodsipucpegameter  to

WU|t:12hﬂﬂﬂ§%a5fgﬁﬁ%3réggné?ﬁ@FE@@e@h%%%quakugigﬂﬁ!subtract
resul ti.ng, en conbin . the ope or more. downni X
channeqh,eq'ﬂeﬁog%éoﬁﬁsllgb@wsﬁ*mae]d HEPRi FORafifynmix channel

si gnalhe fiher eiwe idtet fegondndecanst ectad giul tio chagneln  the
si gnal 514@"8 lar to,an original multi-channel

. reco SiTe econd channel . :
si gnal ﬁian e 197 St T8 ConstTUtted nul ti - channel

signal 29. Conputer programfor perform ng nethod of

decodivd 1y epgodad-Jaildd - an%gﬂgfahuﬁ@!i—gaagxﬂglorsignal
nore downm x channels, one or nore paraneters and an

encodéd ey ddallesisgndive el ripienT 6 dawrput er

time-aligning a first channel and a second channel of
the at least two <channels wusing an alignment

parameter;

generating a downmix channel using the aligned
channels;

calculating a gain parameter not equal to one for
weighting an aligned channel so that the difference
between the aligned channels is reduced compared to a

gain value of 1; and

forming a data stream having information on the
downmix channel, information on the alignment

parameter and information on the gain parameter.

27. Method of decoding an encoded multi-channel signal
having information on one or more downmix channels,
information on a gain parameter, and information on an

alignment parameter, comprising:
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the method conmprising the follow ng steps : generating

a decoded residual signal based on the encoded
woesiethsgd70 si gnal ; and generating a first reconBCTAEER®E/010685

mul ti - channel signal using4ne or nore downm X

channel s and the one or nore paranmeters, or generating

a second reconstructed nulti-channel signal using the

one or

mor e downni x channel s and the decoded resi dua

si gnal geMbeseiAgt heqgsesqnd &Sﬁﬁﬁka%ﬁQ]‘Lm“ ti-channel

si gnal
si gnal

is nore Simlar to an original ti-channe
than the first reconstructed nulti-channe

signalprocessing the decoded downmix channel using the gain

28.

29.

parameter to obtain a first decoded output channel and
for processing the decoded downmix channel using the
gain parameter and a de-alignment based on the
alignment parameter to obtain a second decoded output

channel.

Encoded multi-channel signal having information on one
or more downmix channels, on one or more parameters
resulting, when combined with the one or more downmix
channels, in a first reconstructed multi-channel
signal, and an encoded residual signal resulting, when
combined with the one or more downmix channel, in a
second reconstructed multi-channel signal, wherein the
second reconstructed multi-channel signal 1is more
similar to an original multi-channel signal than the

first reconstructed multi-channel signal

Computer program for performing method of decoding an
encoded multi-channel signal having one or more
downmix channels, one or more parameters and an
encoded residual signal, when running on a computer,

the method comprising the following steps:

generating a decoded residual signal based on the

encoded residual signal; and

generating a first reconstructed multi-channel signal
using one or more downmix channels and the one or more
parameters, or generating a second reconstructed
multi-channel signal wusing the one or more downmix
channels and the decoded residual signal, wherein the
second reconstructed multi-channel signal 1s more
similar to an original multi-channel signal than the

first reconstructed multi-channel signal.



