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Concept for bridging the gap between paranetric

mul ti - channel
wororiesitsnnel
pr esent

codi ng and transm ssi on,
techni ques to encode nulti-channe
is fully backwards conpatible with stereo devices
al l owin

t hat
and formats,

i nvention relates to nulti-channe

audi o codi ng and matri xed-surround

coding Field of the invention TPEI/EP2006/005971
audi o

and in particular to

audi o in a manner

for an ef ficient coding of

Congept- EaEnhELdgingo theagrEr betHesn Pac &1 ldri-channel
oL | Anebr | L ng c 0 o .
ChadipCbpdlag aRY i ts2eal st Bield sRdIERL coding
two approaches to encode multi-channel audio signals

can be distinguisgﬁd. The Nq¥ing Pi ctures Experts
Goup (MPEG , a tional
Organi zation for Standardi zation (1SO, is currently
wor ki ng on the standardi zati on of technology for the
The epsAssntudinivantoforurelathaniel rewki o-clomesat Bpndio coding
t . mono, down-m x.si.gnal s. by, adding only a
ond! £FERSALSH8R, TR NN CHLE SLOTR' S P 80K 1900 Ko encoe
mubt ghahsnnéh padabl eén st efdathd® thdt i ishaanel weckwards com-
netrods,are bei ng devel oped whi ch do not need any
PabHun®i bhal SFE&ePnids iSSP ithatorRatdt alteudpy” for an ef-
fididmticbdiyg §8nhahPedchAnhBe dawRom x signal in order
to reconstruct the spatial inmage o? the origina
mul ti-channel audi o signal. Existing nethods for
stereo-cgngg;%phe.nylt'-ghagngl m ssi on W t hout
addi ti onat e BFrBFo RELSEI BRE BEILL: 2
rel evance can nostly be characterized as
mat ri xedsurround net hods, such as Dol by Pro Logic
Paxang byt Preceegec O Muditd 1dgined, aldigeseigpalis| ASnehe ongo-

indletdbk o Mo £ DAL S | Generally two approaches to encode

multi-channel audio signals can be distinguished. The Moving

Pictures Experts Group (MPEG), a subgroup of the Interna-

tional Organization for Standardization (ISO), is currently
working on the standardization of technology for the recon-
struction of multi-channel audio content from stereo or even
mono down-mix signals by adding only a small amount of helper

information to the down-mix signals.

In parallel stereo to multi-channel up-mix methods are being
developed which do not need any additional side-information
contained in the down-mix

that is not already (implicitly)

signal in order to reconstruct the spatial image of the

original multi-channel audio signal.

Existing methods for stereo-compatible multi-channel trans-
mission without additional side-information that gained prac-

tical relevance can mostly be characterized as matrixed-
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round Pro Logic Il Decoder - Principles of Operation",
http ://ww . dol by .confasset s/ pdf

W0 e@ehodsidr ary/ 209 _Dol by _Surrou PCT/EP2006/005971
nd_Pro_Logic_Il_Decoder_ Principles_of Operation. pdf
and in "Miltichannel Matrix Sdrround Decoders for
Two- Eared Listen ers", Giesinger, D, 101st AES

sﬁ%&@@ﬂ&'ﬁ@thb@%lmgﬁﬁﬁsasuﬁﬁlﬂﬁgﬁroPm@@Wd“(d&ﬂﬁ PP6 Logic
conmon principle of these nethods is that they ma

e
Ihteabﬁ @@@ﬂ@ﬁﬂediﬁhy@e%¢rh%¢@|l@hﬁmmﬁ rtatlbrép "Dolby Sur-
Wa- i ng yher e {he gncoder appldas, ahase SiE t9ddation-,
em%ogehep

e surroun annels prior 0 m X1 ng
hwwph/IWWMId@hﬂyCeGmVesebaBﬂpﬁf/teehoﬂmbaa&@dQ@@ Dolby Surrou

g wn-m x_ si gnal eneratloE of th down-.m x nal
L¥ F

roﬁt‘?gjr%_ﬁép%?@g gnPFHBCFB Sworfrg BGEAIGR - PRife and in

“M&iﬁléﬁﬂ%h@lxM§t9Q§|SQE%bdﬁaﬁﬂéﬁéﬁégstBSrl?@E EL@RE Listen-
sig nal (Lf) , the centre signal (C) multiplied by a

efytt driesinger) ebt - smaunarzgl graveptdpnphdos Pogstlesd, USA,
1&y690 de £§§§ &452 %R§§am§g %¥1n01 torfatheggj égiods is

ght - SWrolnd sigha s a so phase "6t at

tlba/t Yhelpgriers and scatiedibytadf aayer off mu'l[lte.—rdh@hltnel or ste-
down-m x signal (Rt) is generated sim, larly. Typic
r%ﬁw%P%?%m¥%%?%r§h%F% éh?O?nﬁaﬁea arglaes RRGSE. @@8fF§rtO the

sPrrodh® Eﬂ%h%@'eﬁf’{ofhﬁod'nf r?;t tﬁbﬂnsccygeérr@r with front

surround channel s for the r|g wn-m x signal
arghd cehé reefchaiovml s stosi Hoah @Ltsteeseommwn-tmm«s signal. The
advant ageous to m.x the.surroun nnel s i.n . .
IR T F o DRGSR L RRY). iPpdgpicted in the
fRIopeiny dehpsibhe decoder to discrimnate between
front and rear channels fromthe down-m x signal pair.

Hencet he down-m x matrix allows for a partia
reconstruction of a nulti-channel out W signal out
fromthe stereo down-nm x within the ay der by

appl yi ng a de- matrifxijngi ope§ ati on.s-
R {01 g =b-j —a-j

Ls
Rs (1)

The left down-mix signal (Lt) consists of the left-front sig-
nal (Lf), the centre signal (C) multiplied by a factor g, the
left-surround signal (Ls) phase rotated by 90 degrees (,3’)
and scaled by a factor a, and the right-surround signal (Rs)
which is also phase rotated by 90 degrees and scaled by a
factor b. The right down-mix signal (Rt) is generated simi-
larly. Typical down-mix factors are 0.707 for g and a, and
0.408 for b. The rationale for the different signs of the
surround channels for the right down-mix signal (Rt) and the
left down-mix signal (Lt) is, that it is advantageous to mix
the surround channels in anti-phase in the down-mix pair (Lt,
Rt). This property helps the decoder to discriminate between

front and rear channels from the down-mix signal pair. Hence
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close the re-created nulti-channel signal resenbles

the original encoder input signal, however, depends on
wo b@7oms4gi fic properties of the nulti-channel PEIEP2906/005971

content. An exanple for a coding nethod addi ng hel per

information, also called sidginfornmation, is MPEG

Surround audi o coding. This efficient may for

ar rlc lti-ch | _audio_codin or exanpl.e.
enBS LRI T At AT us SOk D ac Pkl et B R o of a
muWEEGtSBahbal AudpatCodifgal Heit e.frxbm RuenhagebReoH down-mix
Breebaart, J., Faller, C, D sch, S., K|oerI|ng K.,
wighpgi jthes, eeod%upsér@ppaymwyaueg mptrigigg opegation. How

entl-.Qn, I "
c1f5s, ot BRUEE, i S A0OS A1 Bl «
OrJ¢¢mﬁ$C29ﬁMmmﬂr(hﬂﬁﬁi SEgoaﬁenﬂunRﬁaﬁ; Bmepadeopeaxhe spe-

005, _A schemat i er Vi MIOf an encoder. used .in
ClépﬁtPﬁPpgﬁgﬁgsc %l%é AN .a%g ° HRI EHoder
splits incom ng S|gnals 10 (input 1, ... input N) in

separate time-frequency tiles by neans of Quadrature
AnMer%ad?plm | fers a2 codiny | mekbogs asdire PesBpEi igpformation,

alEBe%HQQQﬁ @ &35£$¥H¥Eatfg§ rfEGMbEE %%r%% %q%t(%odlng.
ds". spati al

For "every paraneter’ band, a nunber
Thparaﬁéneusnr4v&ne:ﬂeteparamdtbycampataﬁehehmaﬂ|aﬁﬁxﬂ coding
t hat de cribes t. prop es of the spat i mage,
is %r Fé@@? & frareh 8 B&t wéfi‘ﬁ pEteT e s’*r(%L ecture

for MMIOES S@ét@bd;tA&Hh@etM@ﬁ&gﬂa'rﬁeﬁfeChanelﬁughﬁghen, H.,
or information on signal envelopes ( C) . These

Brogbastter J-ar Exbbequent | Pigeant ied, Kepebdédgan&., Schui-
il ed into trgam at a
3 eanp E gﬂlgirﬁ%% '3 %y?nt} E %fr cD i n’%%gn Conven-

pendi'n e’ opérati de: " third it -5t
tlcnyeeaammld:elar angjea i, boosatas sharttexg fepmiarkewg Draft
Kk Bi /s£or good quality. nultl-channel audio up to
fOern%plg {plgpfpado  Coding  (SAC)” ISO/IEC JTCl/SC29/WG11

(MPEG), Document N7136, Busan, Korea, 2005.

A schematic overview of an encoder used in spatial audio cod-
ing is shown in Fig. 6. The encoder splits incoming signals
10 (input 1, .. input N) in separate time-frequency tiles by
means of Quadrature Mirror Filters 12 (QMF). Groups of the
resulting frequency tiles (bands) are referred to as “parame-
ter bands”. For every parameter band, a number of spatial pa-
rameters 14 are determined by a parameter estimator 16 that
describes the properties of the spatial image, e.g. level
differences between pairs of channels (CLD), cross correla-
tion between pairs of channels (ICC) or information on signal
envelopes (CPC). These parameters are subsequently quantized,
encoded and compiled jointly into a bit-stream of spatial
data. Depending on the operation mode, this bit-stream can

cover a wide range of bit-rates, starting from a few kBit/s
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for near-transparent quality. Besides the extraction
of paraneters, the encoder al so generates a nono or
WG e@reesdown-m x fromthe multi-channel input BCTERL006/005971
Moreover, in case of a stereo down-m x, the user has
the choice of a conventional 4(1 TU- style) stereo
domn mx or of a dowmn-mx that is conpatible with

e 2 t
foft %%u QR f*é@ Log tgegalhhx a%;hecé EE8Phs of kBit/s

erre nme- donel n by neans of
foﬁlﬁéayﬂtheﬁS§abanksqm811YUe resul ting down-m x can be
transmtted to a decoder, acconpanied by the spatia
paraneters or the spatial paranmeter bit-stream 14.

BeS18EST 8RLYext PECHOVA- BiEX phgankse renceted hefdled also gener-
transm ssi on (USl ng a conventi onal nono or stereo core

atesder ynonontd estﬁéebl dosnrédrs foron heheorulédaehanngl input
51§81 SPAbLALY R, AT A3 Jndhts AELELOnALLY -RExC Ot GHer has

Pexe orm-a S|ng e ou It-strea
thdeehdere asf sketohednthohig. (KEUAStymencspéeepedbwnﬁmlx or
the reverse process of the encoder, gput stream i

of 5Bl APwPATd Xa Wete %%d%?m%?Flg}?eﬂﬁFanHa§ §F§n§P§F0und Sys=

te@%t Sy Thisd SspetedNA A nfk 9-is/ transferred to the
ubsequent Y, the decoded down-mx 20 is processed by

tlmeﬁnﬁmanalys|mebaﬁk022QM6 dgenithespar dastksr Yandhea mgsulting

are the sa a those ied L ng co
dogﬁa??ﬁlcgyngﬁe§§?Q§Qﬁf %&-recons%?gg 5 %% onfanied by the
spatlién Pt st gnak kt}herreapat@ﬁlcwﬂaﬁew ap26-stream 14.
e., the transmtted spatial pa rameters)

(i
Pr?ﬁ@r€ﬁ¢Ydoﬁﬁ?ndﬂﬂﬁﬂﬂ%¥e&% %%%ﬁs?@?P@@dt@QJﬂ¥q|§ﬁ§n3%1551°n
(u??ﬁésgtﬁéjygﬂﬁﬁrnﬁtlﬂgﬁ Sth%%%féJRH$r§7cBB@£ dewhlle the

annel output signals 28. Fi g.
biB-showema sifipltheexanpke obder Qacanthgsi spabsalt parameters

might additionally be combined (multiplexed) to form a single

output bit~stream.

A decoder, as sketched in Fig. 7, in principle performs the
reverse process of the encoder. An input-stream is split into
a core coder bit-stream and a parameter bit-stream. This is
not shown in Fig. 7. Subsequently, the decoded down-mix 20 is
processed by a OMF analysis bank 22 to derive parameter bands
that are the same as those applied in the encoder. A spatial
synthesis stage 24 reconstructs the multi-channel signal by
means of control data 26 (i.e., the transmitted spatial pa-
rameters). Finally, the QMF-domain signals are transferred to
the time domain by means of a QMF synthesis bank 27 that de-

rives the final multi-channel output signals 28.

Fig. 8 shows a simple example of a QMF analysis, as it is
performed within the prior art encoder in Fig. 6 and the

prior art decoder in Fig. 7. An audio sample 30, sampled in
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performed within the prior art encoder in Fig. 6 and
the prior art decoder in Fig. 7 . An audio sanple 30,
WG 200pless48 nt he ti me domai n and havi ng four sanPpCEEP2006/005971
values is input into a filter bank 32. The filter bank
32 derives three output sam pbes 34a, 34b and 34c
havi ng four sanple values each. In an ideal case, the

tﬁélffﬁebéahﬁ§g gﬁﬁ'HS%lBBef%ﬁ&p%%mﬁé@pW%id%giﬂ§3fﬁﬁht into a

such that the sanmples wi thin the output signals do
fnhtgrcbﬁpkl§é||ﬂhﬁrﬁmhunr(hﬁmksé2eﬁ@r#VGQuéﬁ@¢er@W@@yt sam-

pf%s Hg %%H % 2% nalfour %%éﬂ? 9@?8?%h8ach In an

ad Ot or i on oOn

1&é£QU@@§¥,lﬁh@rfﬂhtéanghﬂg BQOﬁbEl@e@Otha dutpuﬁﬂﬁﬁmples 34a
34b has information of the_frequency |nterval fi

t@and4theSuehplt8atactHas SERPSPFati o bh the f%tcﬁ}éfn 919Lals do
ox"lel[]%e&‘!lﬂﬁrige lLfoﬁng@%ahokhalfsrc%t&%nffxe'q%wc\gﬂlr%dgés of the

8 do not overlap, in a nore general ‘case
umdeqhgnng antiépvalignafl t3te dUtpuuasampéeshown1mg éug. 8, the

0 Ite bank \Ver have a frequenc .
=3RF agi2ANgR 0 PP e SECaRPEAYy JEeEPedanaing
fobAVE, a4l i ¥er ehbheJamind T8abt Hess dﬁ?WEoBlnéthna of the fre-
mat ri xed-surround conpati ble down-m X, when a
qyeRC ¥ hapser vadwnlfr-x f=d oﬁé"éir‘éﬁe ISRIEHE cite bfsa information

oﬂHE5ﬁXeﬁr%@ﬁ%@??de¥g¥yéfﬂ Eﬁ g.%gh Aﬁ é@qoﬁhi f{equency

exanpl e t I Xi ng appro in I on
imner pobs sihi [Hitg. woubd mmuﬁmNeth&pen¢nderrgmnergéaEral case
i xedsurround conpati bl e down-m x dlreitgy %
coming out of a

nat
the e%‘ﬁe%ﬂ’e?‘ﬂ’é?ifvé SpPro&bR Y HEMesar®

£t &+ XSSk H QY n6e99m@§nbhsveowf%§u@§b@g o%eQQ\é(@ m X
post processinhg unit 30 wor ki ng on a regul ar stereo

down-m x 32. The ma trixed-surround processor 30 (MIX

ﬁgﬁoggggﬁg?gk%gg Su?%gﬂﬁgycg%%%§$§§egegg%gbghxa%%ve, deliver
either an ITU-style down-mix or a matrixed-surround compati-
ble down-mix, when a two-channel down-mix is desired. In the
case of a matrixed-surround compatible down-mix (using for
example the matrixing approach given in Equation 1), one pos-

sibility would be that the encoder generates a matrixed-

surround compatible down-mix directly.

Fig. 9 shows an alternative approach to generate a matrixed-
surround compatible down-mix using a down-mix post processing
unit 30 working on a regular stereo down-mix 32. The ma-
trixed-surround processor 30 (MTX encoder) modifies the regu-
lar stereo down-mix 32 to make it matrixed-surround compati-
ble guided by the spatial parameters 14 extracted by the pa-
rameter extraction stage 16. For transmission, a matrixed-
surround compatible down-mix 34 is transferred to the time

domain by a OMF synthesis using the QOMF synthesis bank 18.
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bl e guided by the spatial paraneters 14 extracted by

the paraneter extraction stage 16. For transm ssion, a
woredorjosssdis ur round conpati bl e down-m x 34 i s trRCHER00ENS5971

to the tinme domain by a QW synthesis using the QW

synt hesi s bank 18.Deriving the matri xed-surround

conpatible signal by post processing a regul ar stereo

Desz@wn ﬁ@s hder AHYADL 2880 té By xeds! arlogegi post -

Ity processing can be y reversed at
prdeeedangsuﬂeré@ulae speatrieal qnmnﬂmmwaaarehavadwﬂnuage that

Ntho h th of the approaches.are suited to transmt
R G T L DRPA LB 47 & Vo AT 95 HihubabkDe fully
reoter%b@t ea@f o h&eébbe%)’séfd@ iat fhgedpadroungamehBedss are
are very efficient (since no additional paraneters are

avpaédabled) at the price of a very limted nulti-channe
reconstruction quality. Parametric multi-channe
approaches on the other hand require a higher bit-rate
Aldheugd tihetlsi def | pher natposachds clardeecsubsed probltemnsmit a
when a limt is set as _a maxi num acceptable bjtr

muf &t ~CREPHE aret ¥t r epPEEENEAS TR S TAEHC t AE3Y éGgédoﬁa state

frﬁﬁ%t%%%r§¥§ﬂéﬁ%a BorPakalL ¥k Yollhahm@Pdlls Qfre very effi-
bit-rate, only possible way to stay within such a

Cibht rtiende nho @ﬁdkﬁkﬁﬁﬁbasér@Mthnw|QQﬁcﬁ€thred) at the

d _down- m.x _cha y. incre e £sSi .
prlFet ﬁ% Ehamel lllr—%%c lk]l’lr eslﬂrinaélslsr]"[gleg(%e}hsetfall@tlr %g (?Qallty'
audi o quality, which nay be unacceptably high. In

ot her words, for parametric nulti-channel ap proaches,
PafRBPETRS BULEA -SDRANEY FRART SR AR itRiMbies hard require

a h@.@‘he‘rs Jigauidied 408 thecgratiak RAFRRR1dAY8fhich becomes
whi'ch may 1 n sone cases be unacceptably high. Although
a priobdienl ewlvare kwarldsnidonpait sbkl iasy demasémum acceptable bit-
raggt%B e%%grégggmetrlc representation. When the encoded pa-
rameters require a comparatively high amount of bit-rate, the
only possible way to stay within such a bit-rate limit is to
decrease the quality of an encoded down-mix channel by in-
creasing the compression of the channel. Hence, the result is
a general loss in audio quality, which may be unacceptably
high. In other words, for parametric multi-channel ap-
proaches, there is often a hard limit of the minimum bit-rate

that is required for the spatial parameter layer, which may

in some cases be unacceptably high.

Although principle backwards compatibility between matrixed-
surround methods and spatial audio methods can be achieved by
a prior art encoder as 1illustrated in Fig. 9, no additional
bit-rate can be saved with this approach when only matrix-
based decoding is required. Even then the full set of spatial
parameters has to be transmitted, wasting transmission band-

width.
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met hods and spati al audi o nmethods can be achieved by a

prior art encoder as illustrated in Fig. 9, no
WQawndwsHal bit-rate can be saved with this apPpCTHERIN06/005971

when only matri xbased decoding is required. Even then

the full set of spatial parangters has to be

transmtted, wasting transm ssion band w dt h. Wher eas

the bit-rate that has to be spent when applying the

paranetric nethod may be too high in case of certain
Wts@mas:atheohléacer@m ctshaft hléa%tuﬁpo bguatRant d@?ve@eelwng the

oy n [ I3 | -
o TRy e thiT Ty BRTPBLTR AR B, ER0Coh Moty cppLice
tiﬁﬁ%&ﬁé&&%lbs:ﬂuhenguamoammﬁkﬂtw ﬂeﬁlwemsﬁrmxlhgeamethods
I'ti-channel  audi o sign usi| an input_signpa
wn@a%%twengﬁnaasr-ﬂﬁoﬁﬁmﬁla% %ﬂqﬁoﬁ%ﬁﬁ L Ghd ot Hog Be surfi-
cdading the first input channel and the second i nput

channel derived froman original multi-channel signal,
and the para netric side information describing

Tﬂ@?@érE?%Ehgnﬁ%gﬁéxﬁﬁﬂxﬁpggﬂﬁﬁ%158§h??g%hF%lﬁga%ﬁeEpparatus

ori gina dammary e Il nven
fd@j@@ﬁsﬂfu&hﬁngresemﬂuu%cﬂunnyitau¢ﬂ@vsﬁ@na1cuelngphn input
for nore efficient coding of nultl-channel audi o

s kghifhal 3NUhPREABEIAG Ch&ditardst Yottiat ™M etho inpit signal in-
¥G§fﬂ @ﬁée§19§@'&%§%@lbﬁd&HEi -and @Héoégéaﬁ@ Fﬁtachannel

st” aspect of the present invention, this objec
demiweweﬁrbw ann@kuguﬂainmnlannnﬁmnﬁbdelgﬁ@l, and the para-
rocessi.n d|o su%g and for rocq§§hp f.i.rst

o ta’fla?ret lr O%astt}]r ﬁ‘beSC]? rsrf portion O thI’lS between

cﬂﬁtﬁﬁéwi@fln@he smglﬂ@l-chmhﬁéel Brﬁglinalse(i@lﬂxdlportl on of
the nmul ti-channel signa

Summary of the Invention

It is the object of the present invention to provide a con-
cept for more efficient coding of multi-channel audio signals
while being backwards compatible to matrix-based coding solu-

tions.

In accordance with a first aspect of the present invention,
this object is achieved by a multi-channel audio decoder for
processing an audio signal and for processing first paramet-
ric data describing a first portion of a multi-channel sig-
nal, wherein for a second portion of the multi-channel signal
no parametric data or second parametric data is processed,
the second parametric data requiring less information units
than the first parametric data when describing an identical
portion of the multi-channel signal, comprising: a processor
for deriving an intermediate signal from the audio signal,

using a first deriving rule for deriving a first portion of
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no paranetric data or second paranetric data is
processed, the second paranetric data requiring | ess

WO pdoooesss on units than the first parametric JBCEHERMO6005971
describing an identical portion of the multi-channe
signal, conprising: a processgr for deriving an
internmedi ate signal fromthe audio signal, using a

J Ty [ Vi rute for riving.a first porti of.t he :

tﬁ%ﬂ%ﬁ%ﬁa|é§%§§%g%ESFa?hqufrsﬁﬁéﬁwq%ﬁF%ﬁén%é 8RethR8rmeas

atienteigreall aberebgbadingr respansli Agrke phetfionStof the multi-
portion of the multi channel audio signal, wherein the

channgl ahdig Rlonré, | ¥hagepBndheg IdFsthelgr¥eing rule is de-

pRRIATPISH Ceild! 1 r 800oHFLAALR s BOEARA AU A4l & {Qond de-
deriving a second portion of the internedi ate Signal,

rifvHags ool foer ide migr ing ea use aonaoppat tomt of ctlat invermediate

.t secqond paranetric.data. |n accardance with a
s1G0Bda Ainet e ar e b Sadnrulhydiniron na AT TR ke  data or
thechlhieered aramaddic cnmnel encoder for gener ating a
paranetric representation describing spatial proper

ties of a multi-channel audio signal, the

Inmaddoreharyielw £ih CQAgEc6AAPREDERE: F RHABESIent invention,
generator for generating spa tial parameters; an

thdgt PR sicht disf acd iferedydneratiid i tehanmeheen¢eder foi gener-
. aBr | : ' ter neratoQr_or_the _

B el e BB s e P oA e BN oAt [Eroper

tieeprgsent atlbh-shehnelataudieo pafgnel j i eheephAseMHeHdriel en-
n_cludes .fi.rst paranmetric data for a first portion of

Colfjﬁé Il PrAChadiel 8i BREPMERGTWHSPETR 8T P erFating spa-
tiROr pheameketRe MUl Lh- charmet signal f N P%[o%g%éhgrgéﬁﬁg the

or second paranetric data is included in _
PapanghELEi & epEgsesdattdonon whsre igeddrel prarametter cyetatator or

ehbe 0 LSeR e LR ULLS (IR L0 B mgpamecrio
reptesentation such that the parametric representation in-
cludes first parametric data for a first portion of the
multi-channel signal and wherein for a second portion of the
multi-channel signal no parametric data or second parametric
data is included in the parametric representation, the second
parametric data requiring leés information units than the
first parametric data when describing an identical portion of

the multi-channel signal.

In accordance with a third aspect of the present invention,
this object is achieved by a method for processing an audio
signal and for processing first parametric data describing a
first portion of a multi-channel signal, wherein for a second
portion of the multi-channel signal no parametric data or
second parametric data is processed, the second parametric
data requiring less information units than the first paramet-
ric data when describing an identical portion of the multi-

channel signal, the method comprising: deriving an interme-



10

15

20

25

30

the nulti-channel signal. In accordance with a third
aspect of the present invention, this object is

WQeh7ewsds by a nmet hod for processing an audi o BCYRBR2006/005971
and for processing first paranetric data describing a
first portion of a nmulti-changel signal, wherein for a
second portion of the multi-channel signal no

diRAlAanBtdd £ dﬁi&n%hé%l%%—ﬁ&&a_’g‘itgg{acl U AdSa first deriving
processed, the second paranetric ta requiring less

rulef clependhnanions thenftiletf ipastanparainet date datra adeiving a
.describing an _i.dentical, portion of the [ti channel )

f%ﬁ%EHﬁ?rE %Pn@?h%@%xﬁﬁﬁ%%@?@ﬁaﬁ%rFﬁpﬁﬁqgnthe first portion

ofi rher Metictinte il gl s £ G0 t Ber FO¥Po Ml ¥n§i 88t hESERNYsR portion
first deriving rule depending on the first parametric
ofjifhg el tdeshamipl ydie pInabn ardtderiviegnedsacend por-
Sing . oL it e . Canal
e R s b it (A (RLOAE & ing rue,
theulseicagivh et 1 alnly orsl gnakingndhaersadorml poeamth POrdata or
n tion_of . the %pternediate signal using a second
BRSSP G €2%%re second deriving rule using the
second paranetric data or no paranetric data. In

I accord%pce with a fourth aspect of the present . .
B AVER i&Ec%lW%?Qﬁﬁeg?uFEhaéﬁP§9§dqﬁ/Q¥QHR¥RﬁPW%r1nventlonr

thgenebakichy i3 RRIMBBIed iy LA %df’rb%?éféﬁﬂh(gga paramet-—
_spatial properties of anulti channel audio signal,

r1fh& epetived tedimt siecr Yehey aspatis pa piriogle rpdeametfers; multi-

e i paranmetric representation such_that

Chgﬂgegaggﬁgkr%gg%ggfeggﬁzﬂqﬁﬂ? el hdes” ¥i9 st 9paraating  spa-

tiaet pacagatarkor aad igesie aaritior H gdyeanidd fic chapelentation
sjgnal and wherein for a second portion of the

suﬁh F%ﬁal:h |IP&FYPREE HO Eﬁpéﬁﬁﬁﬁgétdaﬁa@ﬁléﬂé’@@ncfirst para-

mePAL aNekiaC At a5l $1rR¢! idh L8 PREARLMHC channel signal
represer)t ation, the secon paranetric data requiring

and wherein for a second portion of the multi-channel signal

no parametric data or second parametric data is included in

the parametric representation, the second parametric data re-

quiring less information units than the first parametric data

when describing an identical portion of the multi-channel

signal.

In accordance with a fifth aspect of the present invention,
this object is achieved by a parametric representation de-
scribing spatial properties of a multi-channel audio signal,
the parametric representation including first parametric data
for a first portion of the multi-channel signal and wherein
the parametric representation is including no parametric data
or second parametric data for a second portion of the multi-
channel signal, the second parametric data requiring less in-
formation units than the first parametric data for an identi-

cal portion of the multi-channel signal.
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| ess information units than the first paranetric data

when descri bing an identical portion of the
worgnorioesstannel signal . I n accordance with a fPET/EP2006/005971

aspect of the present invention, this object is

achi eved by a paranetric reprEsentati on de scri bing

spatial properties of a multi-channel audio signal,

the paranetric representation _including first
I%a?ﬁﬁﬁfpﬁecﬁaﬁﬁ' ra Sfﬁfétaﬁ%¥%ﬁbn %fg?ﬁepresent invention,

tmﬁ&tbbgbannabssqhmévemdbyharmqmgdnaqxpzwmmamchaV1ng a pro-
graﬁreseega%b%n Fgrggghgg ng @Reﬂaﬁgﬂﬁgrt QQFaaorcomputer, a

s¥cond par aret r dr a"secon on of the
mefuhod drmnnelrosiegisding t e saediel p&&rgamsl{rﬁ@ddafgr processing

f{PQHngéPQmE€§§c'@£H§WH§éé¥EBHH§SathﬁﬁsthéoEtﬁéh of a multi-

aranetric an i denti cal portion of the
Clhgnne L cRAGReIL /sirRre A680raaneEOust PoF tHion RPhspber multi-
clinhdE BREHANT rid\Veataestribi Slathj ent sécanhl puednbyrdc data

uter pr m havi ng.a_pr
L EOBPALEL L0 DRGSR O ripg, doss in-
f@mm@ESSmngnansammamfmnyuﬁlzmm parapebriéssidagaf iwhen describ-

ix‘?ﬁr %’%E iagngi‘%glﬁ x.rﬂ:pé 90% f’&erec’t Qrd; '—Qﬂla‘?‘fne@. nﬁk&hal the
annel ereln or a secon pOTtI on of
meghed @mnesléggnaqiemvm@aﬁﬁt dinteyaedifteeebpgal from the

d@@ﬁaﬁﬁirbggﬂﬁﬁaub%n@rQPQ§§ﬁ§k 48Li sepgndupar aeBlehiding on the
data requifing less in formatiqn units than the firs
fb%\?‘én%%F?‘BeEléiﬁ ARER de&cAEBiNg SN 4 dedSitc A % cﬂff the in-

té&mé@ﬁaﬂ@|Eigﬁbanneh¢SEgmak pbhelmmthﬁdtMmmmnﬁEnmydlate sig-

t diate t i .
n&f oA RePRg ARG (51 G0 SEAGY B gl nign Mt i -channel
amdxstsp@mahetand detavfiog desewpn@ @ontismn g ttihen igftermedi-
a{QesiﬁE%frEEQH. at & sdgnaly &QPl&iﬁ@trQQEt'Qﬂeogéeﬁﬁd deriving

iate si‘gnal corresponding to first portion
reletpeingl| thechaspad parametric data or no parametric data.

In accordance with a seventh aspect of the present invention,
this object is achieved by a computer program having a pro-
gram code for performing, when running on a computer, a
method for generating a parametric representation describing
spatial properties of a multi-channel audio signal, the
method comprising: generating spatial parameters; and gener-
ating the parametric representation such that the parametric
representation includes first parametric data for a first
portion of the multi-channel signal and wherein for a second
portion of the multi-channel signal no parametric data or
second parametric data is included in the parametric repre-
sentation, the second parametric data requiring less informa-
tion units than the first parametric data when describing an

identical portion of the multi-channel signal.

In accordance with an eighth aspect of the present invention,
this object is achieved by a transcoder for generating a pa-

rametric representation of a multi-channel audio signal using
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audi o signal; and deriving a second portion of the
intermedi ate signal using a second deriving rule, the
W@ 2wonebsderi vi ng rul e usi ng the second par amet PCEBADE005971
or no paranetric data. In accordance with a seventh
aspect of the present inventildn, this object is
achi eved by a conputer program having a pro gram code
spla@iaferp OF fidige r ¥heR s Bifg OFhd SBHRYLE! prdg®RL of the
for generating a paranetric representation describing
mud Satricanedpatudies ofona bl ¢omphbnbey : aadbarsinghak, generator
t et [ .Si NG ' al _parapeters;

t -
S RErRY g e A R P REL 8 R “Lhef Bhe para
methrdic t heppasaneatiionr epiebedd At ifdrsitnChatdesettist data being

qeRalanet I C d?hafor a first portion of the . .
Sha't- ¢ thel-"§i gsr%t]ﬁ]d RAEREFREF S f&%e%oﬁdrﬁértF?QﬁFlon of
thef miune imdHdrmdaNgedn 81 9AAL RRPREAMBYY G A @M portion of
second paranetric data is included in the paranetric
thee ghel Werthanmml shensécord prrametric data oequigdony para-
kess. | rmg ti ' .tn_qp tplpefirst. aranetric data
e hen %fécgr iq%i r%éi(?%ﬁ}qgé}eﬁllr} cal- got ?né%t%Jfgtﬁ FeSentatisn, the
semohti pehanedirisi giata ragaceondanes swiitr el idH hunits than
ends ct .of the $resent invention, this object is .
ScHitdvidd B AethhScoaér roreyerefaringna pa reantieal por-
t168PbeseRkakiuaf iofora MUt isighannel audi o si gnal
usi ngspati al parameters describing the spati al
properties of the nulti-channel audio signal,
Thcorrpri sing:. a paraneter %enerator to generate the .
PaPAfE e YEETESENR at FoR2S8Eh Ahathe héipdingméhaitc @ multi-
chappeésentdbl eigmal usas bérstrpai anelli ¢efaled bR by a pa-
Lyed fr th at i al paranmeters for a, first .
raxg%?%::_{gn %Ipt Seenﬁf:u ]io-nc'ha‘i’ﬁlf)jﬁ)%ﬁ1 & d“refaqsﬁn%e%‘éjrrégnrf%? gs used
fosegend viorat iDirof pheamektiiccluarirel ofi ghal pacametric repre-
seRBARMBAI | o dlal o Og SECORY,REM IR {16 &3 AchS 1Al H1%hannel
.in the parametric FTepresentation, e
signal, and when for a second portion of the multi-channel
signal second parametric data or no parametric data is in-
cluded in the parametric representation, whereas the second
parametric data is requiring less information units than the
first parametric data when describing an identical portion of

the multi-channel signal.

Thus, a first portion of the multi channel signal is repre-
sented by first parameters allowing for a reconstruction of
the multi channel signal with higher quality and a second
portion can be represented by second parameters allowing for
a reconstruction with slighﬁly lower quality. The bit-rate
consumed by the first parametric data is consequently higher
than the bit rate consumed by the second parametric data when
both parametric data is to describe the same portion of a
multi-channel signal. In other words, the first parameters
require more bit rate per signal portion than the second pa-

rameters.
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second paranetric data requiring less information

units than the first paranetric data when descri bing
W@poo7gieasws cal por tion of the multi-channel siBCHEP2006/@05971

present invention is based on the finding that a nulti

channel audio signal can be e¥?iciently represented by

a paranetric representation, when a first deriving

rule is used for . deriving first. paranetric dat.a of _th
TR BReBPSE s §hor kB O bec bl BgPELFEFsct oy PRy Petween
bothtpeioul artchanhds biyggakduadd whewrfcorirg ddeormpund of the
ugﬁ’%iko%igfnélhedm‘fé "E%'&‘Efﬂﬁb st ghal, Second PALATREWC by the
data or mo paranetric data I's I nel uded in the,
s pde aheferRar preséardtinen, frer Baybt Heo sEednit-rates of the
pPBEASBELEC AR dsS, relstriiRg [ess bRbemt i v isn aims at
tggn, t he LI rst parametric data en descri bi n%%
br ot Peal PpoPePort TPt her #if € i 2RRaRREFSBIYAA | Y detween
fhirgt ppoaikcorief mdthdud tandhasbel xsdgpakrbantepie@ hods. More
sented by.first paraneters all ow far . .
SPERbRTTIEY T ot ol EREIAEFL P TNl SigrateHiRY nejRgsing an
“epardtinandaisetombpevheon dzathzen emraseitedt- gyrround (no
GL0 rs | QWN LEGRRST UG 1N (W -
sgl I g tfgﬁﬁgﬁﬁﬁdué?%%sy%%gggh -%lruéat e ons?urredeq‘{t}yvyt }%rametrlc
recorstpachienri cfaht a $xdeohREaumati9nnhi Fhe? tIRaRIFRA, good
qihlit@f e CrHusdl dyattihey secand pahamebéi ccKbden WiBhamically
pboth parametri¢c data is to describe the sane Egrtlon  <sibl
(bf®a WAV Ghahfel MG naf | ot AePPABFEs,t @ hblfi RGrmissible
sjideahefersat egni ratr eabi itr at® peértsitgnalbypotheonndividual

econd paraneters. The purpose of the
aéﬁ%ﬁ%?ﬁ%‘?is to bridge the gap between both prior art

worl ds by gradually inproving the sound of the up-m x
Byl gfedmbal Byl ahdbRA nlghe il tsiAd eoconsenedrby bBetion of the

by e woaie iondy AT W e bare SR BRe multi-
channel audio signal that is represented by the spatial audio
parameters, the demanded bit-rate can be wvaried within a
broad range. Representing major parts of a multi-channel sig-
nal by the spatial audio parameters will consume a compara-
tively high bit-rate at the benefit of a good perceptual
quality. Since for the second portion of the multi-channel
audio signal a parameter deriving rule is chosen that results
in parameters consuming less bit-rate, the resulting total
bit-rate can be decreased by increasing the size of the sec-
ond portion of the multi-channel signal. In a preferred em-
bodiment of the present invention, no parametric data at all
is transmitted for the second portion of the multi-channel
signal, which is of course most bit-saving. Therefore, by dy-
namically shifting the size of the first portion with respect

to the size of the second portion, the bit-rate (or the per-

ceptual quality) can be dynamically adjusted to the needs.
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paranetric nethods. That is, the present invention

ains at bridging the gap in bit-rates and perceptua
wa@eeablzioedpsbet ween fully paranetric net hods and PCT/EP2006/005971

mat ri xed- surround net hods. More specifically, it

provides a method of flexibly3zchoosing an "operating

poi nt" sonewhere between matri xed-surround (no

si de- ornmatio Limted audi '
i SRR L e R T BRI FGeERb, & couo-
mi%egughad, 1@0@@ﬁ¥#§dtbﬁ a ﬂhtslﬁpebapbmgbﬂelMnyMTHExefore,

chosen dynam cally (i.e. varying in tinme) and in
the efdgsse RO EHRD p@lfmtsrsef b‘l“élgildéhﬁﬁf‘ﬁllnﬁ“}cgr? rat@halgcan be

re%fo&§cgac ?&ﬁdhgéhtg%rc@g%ﬁbquﬁkéﬂﬁyy‘ﬁ§1ﬁ51tﬁ$’spat1al au-

cal choo the size of the first ‘portion of
did h@arrlalnteteccmnauedi abei ose¢omadl patritdleni sof hghpamuldfi-channel

the. nul ti _.channel udi nal i s, repr,esent ed .
S19REL SRA 41 abOb bR AHo Lk Y (NG HiaRORRC oo LA g - This
alCtéisbeovard Qﬂld%icﬁ‘uéllﬁt r Q@ﬁrb@lﬂt@@1oRenﬁESpdilft@golﬂ’HJt®1re sig-

arts of a nmulti-channe nal { the spatial audio
napar AREHEE NG IhllgéWSlHPEa]altc‘bﬂp%‘? at ?vé??‘eh|tdﬁ‘eb| tthegteverall

bi trgpg an% ctre%fse%l ]gacfh Qﬁﬂf&?t Hﬁanne ltIItl b%é%%e r]fé%froduc—

he” second portlon 0 o Si gnha
ti@arﬁaeteﬁgdeﬂlwan;stmesssvnhmbeﬁothahergaauu$w|mf a repro-
garaneter consuning | ess bit-rate, the resulting
duggfaPlBRetrate can be decreased by increasing the size
of the sec ond portion of the nulti-channel signal. In
a preferred em bodi nent of the present invention, no
Inpar dvetttiar darefarrafll empodimes® tefedther pris eséc gyention,

ortion of th lti-ch al mgic dé%(g d thi
enBobipkBRifbe BEpSibh: 15 RGP, P o b g within
oMBhiddgregdrimtsiae off t@exfeldeitvembrdibﬁn—mkh sne;mem The up-
mixing process can principally be sub-divided into three

steps:

Pre-processing of the input signals (down-mix signals
received in the QMF domain) by application of a pre-de-

correlator matrix;
de-correlation of part of the pre-processed signals; and

mixing the thus derived signals (pre-processed signals
and de-correlated signals) within a mix matrix, the out-
put of the mixing being the channels of the up-mix sig-

nal.

Both, the pre-de-correlator matrix as well as the mixed-
matrix are two-dimensional matrices with the dimensions “num-
ber of time slots” on the one hand and “number of parameter

bands” on the other hand. Within a decoding process, the ele-
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to the size of the second portion, the bit-rate (or
the per ceptual quality) can be dynam cally adjusted

W@ 2007he95eeeds. I n a preferred enbodi nent of theP@F/EB06/005971
i nvention, a downm x signal is derived in a matrix
conpati ble way. Therefore, the first portion of the
mul ti-channel audi o signal can be reproduced with high

cept ual. qual i L ng her sf a);paydiy Aned erg
merﬂﬁ% ?Ee%?gﬁgngl‘%%ﬁ?%% of Et he %%l{lghann% p‘ggnagf caﬁt are
deimwe@pfn@mcemeupangmahérsxrbadeﬁrsmlMhEOSQatIhﬂsbit stream,

, I 1 hi gh- qual it .re roduc i on rts. of th
1. &5 PHorbe! sl s s d 1) gt PhePE it g rahetric
datde i@vepally bidceab&di %diecéeaﬁﬁﬂstb)’ﬁo%lt)ﬂd’ig 8f &he multi-

mat ri x- based reproduction for signal parts |ess vital
chgmgret heigpali t yorofy athepr @odided spfnal .ragrnstietign of a

muf!fﬁéﬂéﬁﬁgfngggh?EnEa%f %p%i on€$ tuéfX@”Ehgnf Eg% paramet-

nventive conc is a e decoder s
rlmud&ua1summftte@reSEetmhtomxoélameecelfed dewﬁvﬁmg the sec-

ignal. The upm xin process can prlnc al
Omi aHFviO(g ‘PE IRHpLn pré- fhsc ‘éHﬁé 6‘?3%%1 signal

ard N cSH AN St &d@M@ ﬁ}éséhgn@h%eﬁ%gghve@ek@vbﬁeUEHEg matrix
domai n by appllcatlon of a pre-decorrelator matrix;

compm ik iel apfidngofsemeni Theser saprécesskamesihaten there-
fofg“j{%ﬁépg éhSeEh@% d%;|V 5%§¥]%§ ﬁﬁé&l@dS&eésﬁleved from

deScarrel ated
the’ra:tdwm—mnbhesmkmpubr obet heplmmeagbpepmg -tb€iakannalses.
of the up-mx sig nal . Both, the pre-de-correl ator
matrix as well as the m xedmatri x are two-di nensi onal

In MBUpEEESr Wb dhaBRS| NS MWl channel audio decoder ac-
cording to the present invention recognizes by the amount of
the transmitted first parametric data, which part of the ma-
trix or which part of the multi-channel audio signal is to be
processed by the rule depending on the spatial parameters and

which part is to be processed by the matrix based solution.

In another embodiment of the present invention, an audio en-
coder creates window information, indicating which parts of a
multi-channel signal are being processed by the matrix based
solution or by the spatial audio compatible approach. The
window information is included in the parametric representa-

tion of a multi-channel signal.

An inventive decoder, therefore, 1is able to receive and to
process the window information created to apply the appropri-
ate up-mixing rules on the portions of the multi-channel au-

dio signal indicated by the window information.
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ber of tinme slots" on the one hand and "nunber of
par anet er bands" on the other hand. Wthin a decodi ng
WQerweoes48 t he el ements of these matrices are fPCT/BBR00§005971
with values that are derived fromthe paraneters read
fromthe spatial bit-stream li5e. by the first
paranetric data. When the first paranetric data is
I&Uﬂygﬁgfgk¥gg'%ﬂb5afdéﬁg &?rkhgnéﬁ%égﬁir&ﬂ&é&@ﬁ@ﬁ?'the in-
signal, onl'y that portion of a reconstruction of a
ventitie cdammebt signapptardbe ndditiese@MUisiomaihedfiring the sig-
paramet ric datga subnitteg. The nEtrix glenentslfor _
nede MAAGRS 1 HW s et Ond*Patt t 43Pt RePEESN ST PUCTEBA - 5f Affile TP
sditdd “IShannet i 51 8N He pHederRGRAIGHNG46n t BeppeesaBhtion hold-
i nvention, derived using matrix conpatible coding
irgr Herfermarthiewre omitd | seeterenfseguAnNERePa@ntore eit her
be derived based only on know edge achi eved fromthe
down-nmi x signal or be replaced by pre-defined val ues.

I na afpreherr et efhntbdreanbodimehti ofharinel paedeot invention,
decoder according to the presené i nvent.i o req$gnizes hy
they theeahdtnf™BFL1PRe it f<f“|a§1rlﬁa%r%‘? j gbproach) is
apiflitg WBhelh) Past +@le tRAEGHBL L Mive ey CBaRRE! WHild€applying
mul ti-channel audio signal is to be processed by the ,
(et lel digpengrmgmett rtilve Spaerabtpanantt ¢ s 4hg whiept encoding

rt, is to be processed hy trj ed .sql uti.o _
o U ERHARIenEBI herTor o o g SEemeh it £l b kne  1ou
fraflich@n sofes . crrases swialew tafeayumtdws, tondheapirogerty of
whi ch parts of a multi-channel signal are bein .
the JewazednBering e rrXt baR edmetudedi adrt PP t%% two similar

si ﬂé“slggj%n%%&?a&épistﬁsﬂéQashioIh%aéﬁ@QOWbr low frequen-

Inf or ma i's 1ncluded 1n the paranetric representa
citdorttefn afomilhiglhfneghescgaal. An inventive decoder
therefore, is able to receive and to process the
wi ndow i nformation created to apply the appropriate
A great benefit of the present invention is that a backwards

compatibility of a spatial audio encoding and decoding scheme
with matrix based solutions is achieved without having to in-
troduce additional hard- or software when the encoding and
decoding rules of the spatial audio coders are chosen appro-

priately.

Furthermore, the compatibility is achieved without having to
transmit additional data, as it is the case in other prior
art attempts. The coding scheme according to the present in-
vention is furthermore extremely flexible, as it allows a
seamless adjustment of the bit-rate or the quality, i.e. a
smooth transition between full matrix based coding to full
spatial audio coding of a given signal. That is, the coding
scheme applied can be adjusted to the actual needs, either
with respect to the required bit-rate or with respect to the

desired quality.
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up-m xing rules on the portions of the multi-channe
au dio signal indicated by the window information.In a
Wer@ieessesl enbodi ment of the present inventi onPCT/ER2006/005971
ventive concept is applied in the QW domain during
the sig nal processing, i.e.lén a domain where the
signals are repre sented by nmultiple representations
each representation holding information on a certain
frequency band. In a further preferred enbodrnent of
the present Bhieht ;| £ i
met hod (matri x based approach) is applied onIy to the
hi gher frequency parts while applying (explicit)
Pr oo ared 1 iembiodfioramats oBf(itlee fheddmtst iareading adfe subse-

decodrn rul for a praqgper reproduction of the
qug Tk é%?ﬁﬁ?i%art§y'TﬁF§eF§lQ@VaﬁPag%%%s el 23 d herawings,
whéyéggyty of the human hearing to notice snal
deviations of two simlar signals (e.g. phase
deviations) a lot easier for |ow frequencies than for
. |gh frequenci reat benefit _of the present
Fl{rventloglls t %ul%y%h&kV%r%s % ﬁﬁatlblllty of a
spatial audio encoding and decodi ng scheme with matrix
based sol utions is achieved w thout having to
Fi9ntd oducd4tii 3% oRARMRAPI O Tor2 sRAFIRReChinBhtrREream created
encodi ng,\and, degadi (g vl €5, 08¢ he spatial audio
coders are chosen appro priate ?y Furthernore, the
conpatrbrlrty IS achreved wi t hout having to transmit
Fi %rtlon dat a, IS tte case.in other prior art
gat Shpt § Oﬂ?e agbdllrhvgeré%‘é‘?‘re LRLSTARE to the present
in ventron is furthernore extrenely flexible, as it
al | ows a seanl ess adjustnent of the bit-rate or the
Figrual i t y shows af st vardeeedar bet ween full matri x
based coding to ful

Fig. 4 shows an example of a spatial audio decoder imple-

menting the inventive concept;

Fig. 5 illustrates the use of the different coding schemes

on a decoder side;

Fig. 6 shows a prior art encoder;

Fig. 7 shows a prior art decoder;

Fig.8 shows a block diagram of a filterbank; and

Fig. 9 shows a further example of a prior art encoder.
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spatial audio coding of a given signal. That is, the
codi ng schene applied can be adjusted to the actua
woe@depIses t her with respect to the required bi PET/EP®IGHSITL
with respect to the desirednauality.Brief descri ption
of the drawi ngs Preferred enBddi ments of the present
i nvention are subsequently described by referring to
the encl osed draw ngs, wherein: Fig.l shows an
i nventive encoder; Fig. 2 shows an exanple of a
par afefted Iisid daseripteientefl Byethrefayendi eBbeAARBRLS
Fig. 2a shows an inventive transcoder; Fig. 3 shows an
i nventive decoder; Fig. 4 shows an exanple of a
Figpatl athawdi andeipodeait ivel puirentchgnhked ienweniéwe The multi-

concept; Fig. 5 illystrates the use of the different
Chand %‘?:‘?%Cg%% bA%a 1fe dHHEI"S | e PAERTS IS s S B2 11T of 02 and
andlcu t@E0defte Mfbe A ®hOWs a prior art decoder; Fig. 8

shows a bl ock diagramof a filterbank; and Fig. 9

shows a further exanple of a prior art

er e cr the, p r
A m%l rr%}ﬁ%tér?%:l{ ggu%(izjhoé\’/\gé%én)fi %@gnglsveiﬁéﬁ%i -e‘Lc ta(l)nnii'etlle encoder
10@ncaodesre The st ghantedbn en08deindl0d sechad nprrion 110 of
par anet er generator 102 and an output interface 104. A
Ehigy| lehaﬁﬁépnsédi L EnyhallOfo6ars iIPHRECTRED: t HE1e Pparameter
geRGeder 1 wherevash ithyl Pordd 0PotB8oand o8 S86PNEhe second
portion 110 of the multi-channel signal 106 are
poprtdcesddd. aftte drariams espafehel aparanokerecdevesibhag spatial

prfolprésrtt i%osr toI fo I’Jch]'eOSInualncdi—tc ear?r?ec nsg ignal 106.

The spatial parameters are transferred to the output inter-
face 104 that derives a parametric representation 112 of the
multi-channel signal 106 such that the parametric representa-
tion 112 includes first parametric data for a first portion
108 of the multi-channel signal and wherein for a second por-
tion 110 of the multi-channel signal 106 second parametric
data requiring less information than the first parametric
data or no parametric data is included in the parametric rep-

resentation 112.

Several variations of the multi-channel encoder 100 are pos-
sible to achieve the same goal. For example, the parameter
generator 102 can apply two different parameter deriving
rules on the first portion 108 and on the second portion 110
that result in different parameter sets that are then trans-
ferred to the output interface 104 that combines the differ-
ent parameter sets into the parametric representation 112. A
special and preferred case is that for the second portion 110

no parameters are included in the parametric representation
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portion 110 and derives spatial paraneters describing

spatial properties of the nulti-channel signal 106.
wabm7emass al paranmeters are transferred to t hePOUEP2MD6/005971

inter face 104 that derives a paranetric

representation 112 of the nmuigi-channel signal 106

such that the paranetric representa tion 112 includes

fir aranetric _data .for i [ 8
(il ThBRRE "A85 AtV dat etk A LAREe R  dRherdBor 102)
sidd® eh bheleddddr chiadwethesi geabdépbdeedored pdreamdqiired de-

data requiring less information than the first
codupgRRFRREHGES BY RAOMSalSYEESd UAHSS i ncl uded in

the paranetric rep resentation 112. Several variations

of the multi-channel encoder 100 are pos sible to
Anatheeveoisisé bddriv yyobs . thet étrenppasandlecpaganerator 102 de-

. generator. .102 can. apply.t di,f f erent r ter
Ci8er: ) AGLPUREE GIF CHEFTi9Le 2BF T BRLEOB 8Ad G (il for the
fiseeopdrpavhi A0slldst iak resuldedsndli pbet eoh pavaneiedice, the
sets that are then transferred to the output interface
ouyputt Agiteadmsionek0f hvogilck haventopHarist ERes spatdal pa-
rahBfePar & '&hé@pﬁﬁﬁﬁn%éébﬁﬁ bl2-an3ReCi @bt &Ndequire 1less
preferred case 1s that for the second portion 110 no
bipar bhetetbeaférshcpadedeitritthelagar.anetri c
representation(and therefore not derived by the
par anet er generator 102) since on a decoder side the

FugeeeeR6réer tMesoliRputequitced de qudi rpHUIA arti efrs d¥ditional
_sonme heuristic rules. Another possibility is that the
windewndigprageher Ah6er PaANGS rijoy gepyesgntateionfl khdihat shall

- { O0.par f t Lr ti on. a
o1 L PSRRI, LY, [ LRSI EACRaREY, 50001 2506 vas
spiiteifhaoethesd findtd gravei dro p0®cend tiheéosphiel alequand portion

119 2IREShS T dN8lalhs. SR0N REGAPRLLL£o?62 "B S fererrea
embodiment of a multi-channel encoder 100, the multi-channel
encoder 100 may additionally have a portion decider for de-
ciding, which part of the multi-channel signal 106 is used as
the first portion 108 and which part is used as the second

portion 110, the decision being based on a quality criterion.

The quality criterion can be derived with respect to a re-
sulting total bit-rate of the parametric representation 112
or with respect to quality aspects, taking into account the
perceptual quality of a reproduction of the multi-channel

signal 106 based on the parametric representation 112.

A major advantage is that the bit-rate consumed by the para-
metric representation can thus be varied in time, assuring
that the quality criterion is met at any time during the en-
coding while allowing for an overall reduction of the re-

quired bit-rate compared to prior art methods.
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bits than the first paranmetric data. Furthernore, the

output interface 104 could add an additional w ndow
WG R@nabIss® t he parametric representation 112 tPGEE/EBINA/H05971

signal to a decoder, how the nmulti-channel signal 106

was split into the first porti®on 108 and into the

second portion 110 during the encoding. In a

nodi fication of the preferred enbodi nent of a

mul ti-channel encoder 100, the mnulti-channel encoder
Fimo #aphedd tdonakbyphavea pophirametadiaderepoesdetation 112
gl b inChi ar t o‘f, t he rr(glti-channel signal 106 is

Used as %t e TSt borei ohc998  and which part is used

as the second portion 110, the decision being based on

a qualjty criterion. The quality criterion can be
RSy dPSVEtPifE haPe¥Fectth® BRIPECSSLNONEPT othe Biudicatsighals is
ddnhe anBl{d L representati 1 ith respect to

ual%’%/ asp{eéé(%'s, §t' %I’(i %g ﬁrélgé%cégu%g‘]b}gﬁéﬁggﬁcesp?mL%#es of the

mugral-ichya nefe 1a srigpraoduict i tore of itdiedomdih; channakngi gnab-called
fr%\gx% balssed on the réJjararretri c representation 112. A

fa) 6r advahPEGESFS tHat OPfe BYERr afd9consufBA@WSy & hparameter
bipasametai,C if.@Nr &S Y iy LA dSs e YL b8dsbP HiBBronsecu-

.assuring that the quality criterion is nmet at any tine
Ligr fRGMeife Rec AALRPSMEYT OiditDwWermfbs aavibneral kepresenta-

tibadust i 9ot the rg QUi £24 it-prate conpared to priar
art netho ngi ) %s’fﬁ};v\rs angeiggplaemgfaarﬁgfgﬁ&“&i‘%lon of a
lowepr epeni ity ofirdi2 cr2at edurynan tHYERINAKRIGREOPEr +HAS high-
ugﬁ%i oged abg\é@ the processing of the audio signals
TIPS 4EnE TBMGcR AN s&NG AECIL HAMDES dtakemsteflenthe first por-
tiSﬁnﬂbes,OMHﬂBh'E%tbéfﬂénﬂsbrébgﬂﬂgd!%yt SAdf® ric data has
domain, building a so-called frane, 1s7p 5cessed 1h
toohe kigpcompgreg ¢iowhea ssmcatkrarrthidn stwlearh mae. fér exam-
plQaB@m@Hé(%J§§rffeghgt%%%fgnségﬁgcggsgggghgeis rather com-
plex. The parameter bit-stream of Fig. 2 is furthermore cre-
ated under the assumption that a preferred embodiment of an
inventive encoder is used that does not derive any parametric
data for the second portion 110 of the multi-channel signal
106. As can be seen in Fig. 2, 28 spatial parameters ICC and
ICLD are included in the parametric representation to de-
scribe the high-quality frame 120. For example, the 28 spa-
tial parameters describe the lower frequency bands of a QMF

representation of the multi-channel signal.

The lower quality frame 122 comprises only 21 spatial parame-
ter sets having ICC and ICLD parameters as this was found to

be sufficient for the desired perceptual quality.

Fig. 2a shows an inventive transcoder 150. The inventive
transcoder receives as an input an input bit stream 152 hav-

ing a full set of spatial parameters describing a first
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franmes. The paraneter bit-streamis having a
representa tion of a high-quality franme 120 and a
WO et ation of a lower quality frame 122. BUF/EPZ06/005971
the encoding of the highquality frame 120, the
deci sion was taken that the f2@st por tion 108 , which
is being represented by paranetric data has to be big

£ APl 84 194 he Sl Perbihnenaswhi6h TRYnh o i cXABhALE audio
be the case If the audio scene to encode is rather com

spymxl. The paraneter bit-streamof Fig. 2 is
furthernore cre ated under the assunption that a
preferred enbodi nent of an inventive encoder is used

THat rS9eSot@t US0I Yenamytpar anbliti etdalas @8 Hding a para-
second portion 110 of the nmulti-channel signal 106. As

nhl e SREASPRLALGON? represyidting e afBREr3l| EEoRsgties of
re i Hﬁ§¥ji : Eﬁﬂﬁtri re se j t ;

tr}j%s?‘c% e ‘:tr}ﬁie |gh-a{qhu&allr}$t )I%Eifrane' 1%8 P:grg eggﬁﬁp#jg,g the " %

F28. shm, tthe paraseeres déskrddrei tde tbeepafrregiiency represen-

bands of representation of _the . ti-channe
c2EHI SueRe Htier LGt alPey TTEHe 153760 SUSHgnTy Of PaTame-
tSPatigd Bar am y e51586ht 1RaVddWrd £Ee@Nd ThEL s &bl Sarame-
as this was found to be sufficient for the desired

teyes cbpr e squiping . thpgseganghdwgmgn Coav@sPionsling to the in-
0 he _i.nv Y r receives
Pt SERHEL S0P e SO SRRl ALK Bhupes ehe
ampait abf patanebees resiad Mngtlee f restlitang podaawedrdc repre-
second frape 1 a nulti-channel audi o si

6 of nal . The
S?’f%"sb%_e?l%b?b%ﬂ’éii%\Y_ess‘&CBi BnstAUERTIES AoPRSreder 150 can
t IR SFREL | Hof CRES§EUAL LeB+LBRPHEE8R! iy LN e3RRL i 8kisting bit

properties of the nulti-channel audio signal. In the
s tasxeam| ef shpahlph Plagar@densheta réestoelepn]1 30 vgatilves paramet -
rf@er88£§g8£ E%iE%pQ%%ﬂkring less bit rate during transmis-
sion or less storage space when stored on a computer-readable
medium. It should be noted here that it is of course also
possible to implement a transcoder for transcoding in the

other direction, i.e. using the parametric representation to

generate spatial parameters.

The inventive transcoder 150 can be implemented in various
different ways, as for example by reducing the amount of pa-
rameters with a given rule or by additionally receiving the
multi-channel audio signal to analyze the reduction of bit
rate possible without disturbing the perceptual quality be-

yond an acceptable limit.

Fig. 3 shows an inventive multi-channel audio decoder 200

having a processor 202.



10

15

20

25

30

tation such that for the first frame the nunber of

parane ters 160 is only slightly decreased. The nunber
W@Roopasewet ers 162 descri bi ng the second franePCI/EP2006/005971

corresponding to the in put paraneters 156 are

strongly decreased, which regluces the anount of bit

rate needed by the resulting paranetric repre

. , ¢ H .
R R R
deekvedi figohi ta shueaprohaspeli audiar askgeas, tdldsm\pafametrlc

ive paranet ric representatlon requi ring | ess .
damt2€$ét%ea F+hgneran§ﬁf§tspeﬁ L %onf%\'b]ég -é@émel sig-

nahgRast oFsd N > LHPULSFt L 8AM¥H ec e dinume i Lengheiehd signail,
be notfed here that it is of course also possible to

opt h@m@heaecancir aageoedir fordatrans@ddraguininge lesisebits than
theIE e Sﬁggﬁgfgggpa§éh%dﬂﬁr?ﬁ@é{IrocggggseEﬁfgl éer1v1ng

genera ers venti ve transcod

an 1btt €aedeat 8P egrALED 10N fram ahe didhiremend sNayss]l @04 using
for exanpl e by reducing the anount of paraneters wth
3 HLgFlefCFLY &n6r FBY Cadlit AERANIPIr écdilgm@udie ty portion 212

ofnyhé'lﬁ%@QH%blg%%'% ol &ﬁb?@?ﬁyEﬁetQQdHﬂﬁﬂgﬂfH&(gortlon

bit rate possible w thhout disturbing the perceptual
21auamtgh¢mlyoadmad1ateemmgn&iI2h2t1ﬂqurﬁbsm@m61ag to the

i nventive mul ann oder, . 200 .havi.ng
£t ClR b P ol Frad s ek et TECRRYf g 48P84 T M mroces-
soﬂomz mi¥ Skghal a2Q~>43diﬁ{d V@éirﬁmg arfukt ﬁo@h@nrs@cow;dl;mrtlon
gnal, first paranetric data 206 describing a first ,
21$oqf|mﬁo%n¥ﬁ@nmnﬁtecﬁaﬁﬁéll §|1§,na'|h%¢dn Svhgleriv-

oft{ion f e [ 3&9: :
in ara%%t%?cu%gﬁ%ng%% ?gggﬁ?iha§ gggrﬁfis t an %t he |rsﬁmetrlc
datparanet wherdaha the6.f ist piexciessoy 202ei $sdeeipennigng on the

first parametric data 206.

The intermediate signal 210 derived by the processor 202 is
built from a combination of the high-quality portion 212 and

of the second portion 214.

The multi-channel audio decoder 200 may derive by itself,
which portions of the down-mix signal 204 are to be processed
with the first parametric data 206 by applying some appropri-
ate rules, for example counting the number of spatial parame-
ters included in the first parametric data 206. Alterna-
tively, the processor 202 may be signalled the fractions of
the high-quality portion 212 and of the second portion 214
within the down-mix signal 204 by some additional window in-
formation which is derived on an encoder side and that is ad-
ditionally transmitted to the multi-channel audio decoder

200.
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an internedi ate signal 210 fromthe down-m x signa

204 using a first deriving rule for deriving a
woe@noepsad ity portion 212 of the internedi ate BCTERI006/005971

wherein the high-quality portion 212 of the

internmedi ate signal 212 is c@2responding to the first

portion of the multi-channel audio signal. The proces

Y gwfééré@i&g%@d%@aeq gl \Qé&)ﬂ&:ﬁafaﬁe@ﬁ@cama 208 is

portion 214 of e Internmedi ate signal 210, wherein

omtilt¢esecand ddvd vprpgesss | 302sidey itvws stbendecond deriving
ar tric data or no_paranetrjc .data and ei he . .
eol? AL Tt R o o RRRRN e o D 17 S uBuhifisx siq
napar@yetri c data 206. The internediate signal 210
derived by the processor 202 is built froma
conbi nation of the high-quality portion 212 and of the

i5EcondsRALL! Ihe apddrhannst aud o HESOMeT invent s
Fl%SO "aiﬂge%igg %§§F?Sg|fgﬁ&%Fgﬁgggrt%ons o?bthe rnvention
t hddwnsaribx rsé g nahe 2 G varet itwe bEeptocessdd mat hixheofprgtibility

. paranetric,data.206 b lyj SOne .appropriate .
1P { e802F b7 L o 2HiiPe LTNMITTY CRE AUt GiUpat i ancio decoder
60RAr 88Mpt £E8si NCl peedatncbheclibtslr PEOIRRES i gedabBr@Dftor 602
Alterna tively, the processor 202 may be signalled the
andy gc migmanadfr itheédht gh-qual ity portion 212 and of the
second portion 214 within the down-m x signal 204 by
sonme additional w ndow i nformation which is derived on
Then reridoderhaintel asmddibatiecedad @O0 drmald yfleankbhet dedice al-

tq the nulti-channegﬁgy I 0 decodgr ﬁOO.Ia,a pref%%red £ique
Loxsg e S HATE SHE ot ot avet PP ddPREBEAN s OBni PPefonfiou
radN@r e PIYSes st gRAZsdelisvesigdte seconehéepirei-ng-tlr@elator

frominformation already contained in the down-mx sig _
60dal Gxowerally, the pre-de-correlator 601 derives intermedi-
ate signals 607 that serve as input for the de-correlator 602
and that are partially transmitted unaltered to form, to-
gether with decorrelated signals calculated by the de-
correlator 602, input signals 608. The input signals 608 are
the signals input into the mix-matrix 603 that derives output

channel configurations 610a or 610b, depending on the input

channel configuration 605.

In a 1-to-5 configuration, a down-mix signal and an optional
residual signal is supplied to the pre-de-correlator 601,
that derives four intermediate signals (e; to e4) that are
used as an input of the de-correlator, which derives four de-
correlated signals (d; to d4) that form the input parameters
608 together with a directly transmitted signal m derived

from the input signal.

It may be noted, that in the case where an additional resid-

ual signal is supplied as input, the de-correlator 602 that
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Fig. 4 shows a further enbodi nent of the present

i nvention that conbines the inventive feature of
woredoriososeonpati bility in a spatial audi o decodeCT/EF18e6/005971

mul ti - channel audi o decoder 600 conprises a

pre-de-correlator 601, a de-ggrrelator 602 and a

m x-matri x 603. The nulti-channel audi o decoder 600 is

a flexihl.e device al . |OMAn te in dlfferent ,
lsm?(?lne @3@‘%%‘@“&(’? h&l c&nf%{ﬁ%%’?‘? ﬁ BpiPpp iR YsighapRErat Ve
to6Q@ImpIRUL£d U Ord hehpr eedadurlr of 84wk 60dsteaneict lderiving a

the pre-de-correlator 601 derives internedi ate
desrgrapdabe? thignaker vEhAS iMpuUtaisp Oife %I%D%oﬁflelaat gFequency

r rdd tlﬁggg; %HH%
Se?%%ﬁgggohgg%ﬁgr%ﬁ??alfﬂéﬁhe at iﬁ%ﬁ% a?%u ated
by the decorrelator 602, input signals 608. The input
i gnal s 60 re the signals _jn ut into.the
Tng5e (At ok | YOM IR, ChahhBl LEBHE Qb Ohes 05 gaotprise

1e6t0khactteRranding Qtht henhRREL ahanwtlmflllguraatt@@mual sig-
605. Inal-to-5 conflfuratlon down-m x si gnal and

najn dptitdedl eenfuuatatignal ths Suspideedatalntor matrix 601
deEE@ege Czir rfecl ato ff%% Lhat d%r ¥es W, ne']{eé[rPFSJhl‘?tgddltlon

gnal s t are use as an |
twdeimm@mmaﬁuutev%haﬁndbslves,feyr dEenteeI&hajfngmm151gnals

to d4) that formthe input ranet rs to et her
tovvutthl‘? UK TBREF Y%t rothsnfFEed | b g aypel, the

rigARUERahARA!, . the @%ﬁﬂ%%'Hﬂéﬁﬁeﬂr“ﬁnd’kﬁJ“ﬁé*@%&ﬂ@Fé@ed sig-
an additional resid ual signal is supplied as input

najpe (de-zodreéd)at or 602 thatis generally working in a
sub- band domain, may be operative to sinply forward
the residual signal instead of deriving a
Inder churthat edloaii ghabt iOhi, s ty pkeodbecdereliatod matrix may
frequenc
derlvg an %ddltlonal intermediate signal (es) that is used as
an input for a de-correlator (Ds) whose output is a combina-
tion of the de-correlated signal (ds) derived from the signal
(es) and the de-correlated signals (d; and d;). In this case,
an additional de-correlation can be guaranteed between the

centre channel and the left and the right channel.

The inventive audio decoder 600 implements the inventive con-
cept in the 2-to-5 configuration. The transmitted parametric
representation is used in the pre-de-correlation matrix 601
and in the mix-matrix 603. There, the inventive concept can
be implemented in different ways as shown in more detail in

Fig. 5.

Fig. 5 shows the pre-de-correlator, implemented as pre-
decorrelator-matrix 601 and the mix-matrix 603 in a principle
sketch, wherein the other components of the multi-channel au-

dio decoder 600 are omitted.
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sel ective manner for certain frequency bands only. In
the 2-to-5 configuration the input signals 605
W@ a9p0%sds a | eft channel, a right channel and PCI/EP2006/005971
optionally a residual sig nal. In that configuration,
the pre-de-correlator matri x2@801 derives a left, a
right and a center channel and in addition two
i nternedi ate channels (bi , e ). Hence, the input
signals to the mx-matrix 603 are formed by the |eft

Thehanaetixt hesead ght ganfeinm the cerérdecbanpellataBfl and the
In a further

m.tmo dgfcon%ﬁ!ated si% nal s %di and d ). o
15689 NeR i G U DRRE JESRPEPPENEt driMfatFiXE Frayl der i Fhe indi-
vianaaddiiiconsdmp né &1 BRdiat e gianabnfeshbulshathdes HsSH86nt th
.an i nput for a?de-correlat&?i(DS)nmhose out put #%Sa? " ©
diddepiend thagrmrmsitehebdadsoer rieleat R @) gnaw (ids)asierdiated with
Er i.gnal e de-coryelated signals (d
onan%IgE %tlérg ?%nsd( ;%?seaf}pgan& 4ddi TYONar " de-correl ati on
can be guaranteed between the centre channel and the
eft,.and the right channel. The inventive audio

I .
ACGREGHEE 560 HhpCamsmRt (e GRS SR EolP ERpE PRy t Hee matrix

elémbkat?2 %anﬂﬁﬂﬁﬁﬁfibeghgoir@ﬂé”%bge%ﬂgﬂaﬂgirﬂéitly derived
representation is used in the pre-de-corre ion

framt GoensOt thed | parameht kcnulatiay 608 rdher ¢het heemaining ma-
Ik Qv [ oncept ;can_be inplenented i,n_different_ways

e R T S

onpkeodéedger efatde, dompl-@BNtsAGRS PrEedecos rh@hHrone example
matrj x.601 and the m x-matrix 603 in a principle

whepgt bﬁ,lowher gt Nefhé reANEN Yo RseRah ¢l igie t4%2 the elements of

th@Ub&b=@%aQ@¥ré¥éﬂHf)ﬁ%@ﬁ9§r6690éﬂ&3 .tbﬁg;%g% ix, 603 are
matrix used to performthe pre-de-correlation an 'he

depixpdg feen colamamstidret 1680 esbat tane stetds, firom the bit-
stf@gﬁ, i.e. based on information transmitted from the en-
coder. Above the frequency borderline 622 the matrix elements
are derived in the decoder based on knowledge of the down-mix

signal only.

The border frequency (or in general: the amount of matrix
elements derived from transmitted data) can be freely adapted
according to the quality and/or bit-rate constraints that

have to be met for the particular application scenario.

It is preferred for the novel coding method outlined here
that a side-information free up-mix process may be performed
with the same structure that has been outlined in the MPEG
Spatial Audio Coding Reference Model 0. This invention may
consist in describing a method for side-information free up-
mix, but preferably provides a method for seamless and advan-
tageous combination of such concepts with methods for side-

information assisted up-mix.



10

15

20

25

30

vidual time sanples of a signal and rows that

represent the different paraneter bands, i.e. each row
WO 200396548 at ed with one paraneter band of an aR@i/BP2006/005971

signal. According to the concept of the present

invention, the matrix el enent350of the matrices 601 and

603 are only partly derived fromtransmtted

paranetric data, wherein the remaining ma trix

el ements are derived by the decoder, based for exanple
InnceRpbRREHgEcott hieh MBRFSWS A ki al ghatlio FCgdibgs Revfe remee Model

ex I r e be a_given_frequency. border |ine 622
Oihgggfgﬁen%é%ﬁléﬁéﬁTﬁééoe-ggFngﬁ(ﬁﬁﬁnﬁf?ﬁe%ﬁl%gﬁdeleme“ts
of hehei mamaticiexs 603 as@l deahded2fl(60B)pad PaepeE5e63B1y not de-

Ihq% ﬁge read fromthe bitstream_ 1i.e. based on _
TIVROr hRPR oAat RaksAPSied tecorit e Rit cobERamABY e byhgifferent

d4egugneNoher dRE! g 522 t : tseape i
mderived i% t he decodé} bagggd%a&i%%ﬂfégggﬂbfetEé by applying

hejonsti & giudesl basgd Trd yoorderkrdowlpigey achrieved from the
déﬁﬂwﬁfﬁz {hqa mount of matrix elenments derived from
ransm ted" ata) can be freely adapted according to
the quality and/or bit-rate constraints that have to
be net for the particular application scenario. It is
Ihr &b r BaYT dt tife PRYRIPEDIEAg 29BHRYE cut 3Taddahepesaling be-

tld B Boéﬁd%bEﬁBQHﬁgg(ﬂ‘Eﬁe%éﬁﬁgﬁ%%p59gg§§t€a%§x%ell as in
performed with the sane structure at has Dbeen

teomd | pEdsonntdhgubPEGySpatbpl adgdiieiBGgdiond yRefarencef the ma-

t@@del 0 . Jhis i.nvention na¥ cgnsist in describing a |
mﬁ?ﬁxp?%? sPle-iM5 or AR BhC FPee PASAME Gt 3 df BPRPYYNg the

rledi diest Be MRIROG S OF i St es$dandnedyRRtEBACQUS £111 up the
conbi nation of such concepts with nethods for

renddd ifiorparten dssioardmalp i soeaksoat r dihis ocoheesponds to
tﬂgﬂgﬁf%¥¥ﬂéﬂféydEgrggqhm%£¥g§rggc%hgb%%trices the spatial
parameters and for other parts generating them at the de-

coder.

The determination of the parts of matrices that are to be de-
rived from either the one ore the other method can be done in

a lot of different ways, such as

¢ deriving the parts of the matrices below a given hori-
zontal border line by one method and above this border
line by the other method;

e deriving the parts of the matrices left of a given ver-
tical border line by one method and right from this bor-
der line by the other method;

¢ determining arbitrary time-frequency tiles within both
matrices the elements of which are derived by one method
and deriving the elements of the remaining time-

frequency tiles by means of the other method.
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O in the side-information free up-m x process the

el emrents of the matrices M (601) and M2{603) are
wWpe@ieowits y not derived fromdata transm tted PCI/EP2006/005971

bit-stream but by different nmeans wi thout the hel p of

side- information, e.g. by applying heuristic rules

based only on know edge achi eved fromthe down-m x

signal. In this way it is possible to achieve a

gradual scaling be tween both techniques - in terns of
Itbhesr eeradateliled in téenpksive RaERYLaPPey thagy it is ad-

I f
Bl o L

51§ﬁhm0dpmtbh9ube$td&nl%bmdﬁﬁIﬁnetuﬁGYIbyquimnal parameters
remai ning parts. Conce tual“¥ speaki ng,

Wh@é??ésﬁSﬁﬁsr?EaﬂPéﬁ§n1 S HYH OF BQFF&ln'%aF§§ ghuthb-channel

sigRLiI 688 ] SRaliddepdanBlespandif @a eRArtthis takes
generating themat the de coder. The determ nation of

1ntbeapapvgtothﬁHQhanﬁpt¢muSEHQSt@behﬁeth@@dqﬁﬁnﬁhat has a
r_the aqne ore_t ot he th n 0 | _
be?%?rofpedﬁc‘f%q}e%r{ ﬁlgys Owseurchrfggeu g?l\%gng‘lﬁ rg ggr th;lg%fer fre

queheigstrigescbakew,a theepreeentonimveboider is neybyo means
one net hod and above this border I|ne by the .ot her

liggtREdLo &éwau%glﬂt%lrb%r?% bhet Ay Lidrcneanaleriigialy 1nto a
ye t -
fl?ron?t%ﬁao bﬁger BHetine yﬁ%%é%bﬁ”ﬁ%'E%rﬁﬁkaﬁﬁsé'ﬁgtadvanta

t he ot her
gedeseran na'aplgrapbuatarytct i des€regeeddyghad e§repvhnaybadrts of

matr.i ce the el e ts of which ar derlved b
thReHFEdnd" del | UF hGeEnE oG s T1 T hBaY efmbg Ly be the

ca%é”ﬁﬁéEQHﬁnQMe lower frequency region only little energy is
contained in the signal since most of the energy is contained
in a high-frequency domain of the audio signal. Due to mask-
ing effects the low-frequency part will be mostly dominated
by the high frequency parts then and it may be advantageous
to provide the possibility for a high-quality reproduction of
the high-frequency part of the signal.

Depending on certain implementation requirements of the in-
ventive methods, the inventive methods can be implemented in
hardware or in software. The implementation can be performed
using a digital storage medium, in particular a disk, DVD or
a CD having electronically readable control signals stored
thereon, which cooperate with a programmable computer system
such that the inventive methods are performed. Generally, the
present invention is, therefore, a computer program product
with a program code stored on a machine readable carrier, the
program code being operative for performing the inventive
methods when the computer program product runs on a computer.
In other words, the inventive methods are, therefore, a com-

puter program having a program code for performing at least
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tiles by nmeans of the other nethod.lt has been

detailed in the above paragraphs that it is ad
Waa00r/aepsetis t o describe all frequency parts of PEI/EP2006/005971

mul ti-channel signal up to a certain border frequency

by spatial paraneters wheread! the remaini ng frequency

parts of the nultl-channel signal are not represented

l. t Thi,s '
on @ afS2ber RIS e BEF° M CFE602BE, Piboram runs

onpar@@@pubarof | ower frequencies than of higher fre

guencies. O course, the present invention is by no

nmeans limted to this splitting of the multi-chan éi
Whilgntihe | fevegoingshapoPerdnPasd i5§Wdeddnd HeHh cﬁ{lg ggcribed

wilRYr8ksPehBeadwanta t4RAS O er@diPd DREH 86 eth@réeft‘;r iike will be
hi gher frequency parts of the si naI %% bett

ungREsFaey. Prithaay &Spddiad 1 y7b W@%nvﬁﬁlPHS other
ché@@@ﬁ iﬁeﬂﬂérﬁyrmeghdndemb?lblmBWebenaEgyamathnutmdﬁﬂhrtlng
e signal, since of .t er t ai.n
fr%mh|§ﬁ3f§§ 8%n%9?§ hgggﬁgloﬂéll%aﬁgp he qgmﬂéEStOOd
thanskarngusftbahgesh@awowaﬂm%%%n@yqﬁﬂﬁthnqItQNQ#ﬁﬁﬂ¢%ﬂt em-
bo 9%13@5‘3@11@5&&6 Hé%grt:ﬁﬁgu%n pPanks Bﬁﬁﬂd@f‘dcbhc@@)ts dis-

vant ageous to provi dé the p033|b|I| Qr a

closgl- aaaﬁnﬂyanép@@@%@h@@d@ﬁ PYe Thieg Il arlé‘g%etﬁt%/t pertiow.
of the signal. Depending on certain inplenentation
requirenents of the in ventive nethods, the inventive
nmet hods can be inplenented in hardware or in software.
The i npl enmentati on can be perforned using a digital
storage nedium in particular a disk, DvVD or a CD
havi ng el ectronically readable control signals stored
t hereon, which cooperate with a programmabl e conputer
system such that the inventive nethods are perforned.
CGenerally, the present invention is, therefore, a
conput er program product :
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with a program code stored on a nmachi ne readabl e
carrier, the program code being operative for

w@e7o09susg t he i nventi ve net hods when the conpuI/BP2006/005971

program product runs on a conputer. In other words,
the inventive nethods are, therefore, a com puter
program havi ng a program code for perform ng at

| east one of the inventive 525%3?5 when the conputer
program runs on a conputer. Ile the foregoing has
been particularly shown and described with reference

t ti di ments th it will b , ,
undBRLE S Rh B nERoSaTp HosEYar i HHCGeRT LA FhRudio sig-

ot hga1CchaARES d pidee £ 91 My and rdet pialrsim@y iRe dBEe describing
W t hout departing fromthe spirit and scope thereof.

It psfissberandépst edd a Fal hiarghamnahahigis hmywherein for a
made | d iLng..tao different .er .hents: w :
HongebPndIpBiLiEnt Bl il SR S LS paranetric
anddevapoeharedethd\pd tenet al osdébat ikolpdraweEsaEdys tlhhe second
Mul ti -channel audi o decoder. for%grocess'n an, audi o

si gPARAMEREForddrdc eSS iMT st pir At @TRa ke units than

desghbbifiG st fpd SAmPOFiE0Raeh avMBH t heshaRBehgSidNal dentical
wherein for a second portion of the nmulti-channe

si gprartaenpatafber Mg lgatrahannsdc n@ Nl -a el $and: i s
processed, the second paranetric data requiring |ess
information units than the first paranmetric data when

deser pbbbgsanri demt deali viderd izon ioftdigedidtie -shga®l from the
signal, conprising: a processor for deriving an

i nt 8RAe8i 8t8"8ilgnal from the audio signal, using a

first deriving rule for deriving a first portion of

the internedi ate signal, the first por tion of the

i nt er neduairgsiggnfirsbr degponidiqigrude for deriving a first

portion of the intermediate signal, the first por-
tion of the intermediate signal corresponding to
the first portion of the multi-channel audio sig-
nal, wherein the first deriving rule is depending

on the first parametric data; and

using a second deriving rule for deriving a second
portion of the intermediate signal, the second de-
riving rule using no parametric data or the second

parametric data.

Multi-channel audio decoder in accordance with claim 1,
which is operative to process first parametric data that
is describing a time portion or a frequency portion of

the multi-channel signal.

Multi-channel audio decoder in accordance with claim 1,

which is operative to process first parametric data that
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the first portion of the multi-channel audio sig nal,
wherein the first deriving rule is depending on the

WO 2003009588 anetri c data; and using a second derP@I/EBR006/005971

rule for deriving a second portion of the internediate
signal, the second de riving29%ule using no paranetric

data or the second paranetric data. 2 . Milti-channe

audi 9 ¢eaRM8fs iy a8 CHLNGHMIM SkaidN LimeWMHhStich of the
operative to process first paranetric data that is

desmwrl binghann¢ heapdivi aigala fwhepeheyopdyt iilofogfmation on
the_nmul ti,-channel signal. 3 .. Milti-ghannel di o
decdabr o PEEARITRadnad Kiiancyl ke of whgh mdtT-Zhanner au-
opedidd i ¥yeghl piocesathinetl pacannt the drlsz rtipatiicn.
conprising a description of a tine portion of the

mul ti-channel audi o signal, wherein only information

. on @, Pf edet &6.7% ped,, fE 8d fangd, of LHeqaHEL w@tﬂﬂnz&qlaim 1,

au dio signal 1s contained wthin the description.

Mul i1 -ehbemet haudrocdesodern si ppacasidant® wisteh tdlaaifmrist de-
, 1n.which tre Erocessor.is operative to use, the firﬁ%l .
de TTVIg FUute f8F S&FVITG & fTEqdemyY pBPEFdR oP it e in-
in termedi a6 sighal rangiing fiam aal ovwEreadeBary limit to
limt to a high-frequency limt. 5 . Nulti-channey

aud? hbBgeobeedienagcbi®ahee with claim4 , which is
operative to additionally process a wi ndow in

formation signalling at |east the high-frequency

. i Miglt6-chdhé] - ehdhneldeawdiexr decoslecordanceowdancelaim 4,

wth claim4 , which is operative to derive at | east ,
L he" i Gh- 17 eQHEAES LPENYe s 3T 1 PRFafst i @indow in-

dat fo ted Hord M YPM £8g at least the high-frequency limit.

Multi-channel audio decoder in accordance with claim 4,
which is operative to derive at least the high-frequency
limit from the first parametric data using a window es-

timation rule.

Multi-channel audio decoder in accordance with claim 6,
in which the window estimation rule includes counting
the amount of parametric data submitted for a signal
portion of the down-mix signal and comparing the counted
amount of parametric data with a nominal amount of para-

metric data.

Multi-channel audio decoder in accordance with claim 1,
in which the processor is operative to calculate the
second deriving rule from information on the down-mix

signal or from the second parametric data.
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timation rule. 7 . Milti-channel audi o decoder in
accordance with claim6 , in which the w ndow

W@2ao7/eas#Hn rul e i ncl udes counting the anmount BET/EP2006/005971

paranmetric data submtted for a signal portion of the
down-m x signal and conpari ng& he counted anmount of
paranetric data with a nom nal anount of para netric

9 dat u1& i- Middexhanied addbledeGdcddrHHedE ORDER claim 1,

with claiml , in which the processor is operative to
cal dul adkequhetlsecpndCdespm A§ rapeE Ftigs | &P ovaat Ropredefined
t he m a nd paranetric
dataquégq &i é%%é% éé? %@c gf& i n accordance
with claim1 , |n whi ch the processor is operative to
use a predefined rule as the second deriving rule,

10wl MuldHarfisnngidi U 4R od8FOPR T ado e di §% H*ahnfsialm L,

 WRIHEREH S1 9P@IRIIME P PHOGRST A aFRtAhEtdataddt that is

is conprising one or nore spatial audio paraneters
chosemirigmnheofhel bawinere | spabftaép@tudalo azd@lr@meters chosen

(ham s, O TG bt B TeRhhol “BPeg BrFaReters:

coefficient) . 11. Milti-channel audio decoder in
accordance with claim1 , further conprising a

de- &G eliqtr 1 aurs v ecr kbt t@tht ed signal fromthe
i nt d g [ relation filter. 12

: NSF?F- and&P'gﬁgfgﬁdgg%gzgg?%ggccordance with claim
1 f Whthefchzonprl gredact upn ncoefffoiext) cul ating a
recon struction of the nulti-channel signal,

11. Multi-channel audio decoder in accordance with claim 1,

further comprising a de-correlator to derive a de-
correlated signal from the intermediate signal using a

de-correlation filter.

12. Multi-channel audio decoder in accordance with claim 1

further comprising an up-mixer for calculating a recon-

struction of the multi-channel signal,

using a first up-mixing rule for calculating a first
portion of the reconstruction of the multi-channel sig-
nal corresponding to the first portion of the multi-
channel signal, wherein the first upmixing rule is de-

pending on the first parametric data; and

using a second up-mixing rule for calculating a second
portion of the reconstruction of the multi-channel sig-
nal, the second up-mixing rule using no parametric data

or the second parametric data.
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using a first up-mxing rule for calculating a first
portion of the reconstruction of the nulti-channel

W@Q e@nab9sedrrespondi ng to the first portion of PCHEPDEH05971

channel signal, wherein the first upmxing rule is de
pending on the first paranetrdlc data; and using a
second up-m xing rule for calculating a second portion

13f tha tiecmnsiddictd o r t her nybhér§PaAGEL Ehgamé'trgf repre-

14.

15.

16.

the second up-mixing rule using no paranetric data
t he S€&d@Td Phar SeSqrididu a. sPRt NI t prsiFemMelesencdderr multi-

for ti 3. ri epre,. sentation descr.ibin o
spat(:?]:\%%%e?oper l?Oessa%#’ a ’rru'%t“l£ @ﬁg%ﬁe? 338?2 §PGRAET cdmpris
theimg:ti - channel encoder conpris ing: a paraneter

generator for generating spatial parameters; an output
interface for generating the paranetric repre

sentatyaHamaeMasr @ r t Jene 0 .1 he ;
out pu?aiqﬁt e?rf acgje{hsé[;bétaﬁe%é?o%%ner a{@t%%g%%l%gn%?f?lgeters
representation such that the pararretrifc represent atl;)n

i ncl,ud I Lst. par tric data for_a first portion o

t hearlr#ui%?ﬁt%@ﬁar%ne ergfnl“’gcnealtcoa%og%eerfaeﬁjrp‘? o{heo\ géEﬁ‘ﬂﬁtrlc repre-
por seantaafionhe nmul ti channel signal no paranetric data

or second paranetric data is included in the

paranetric representation, the second paranetric data

r equhkiragpl [ ion j an t [ .

par amstrr@i 8 gczlt%a %ﬁﬂ%ﬁ%@r?gﬁﬁéégéj@l écn{%?]ceglg%%‘?%tl oﬁnterface

of fhe addéptedharmelgesigrale the Mphtbhmehatpel repeosentation
th claim13, in which the, output

:Et§§%§23§?§efﬁ%?h&?%ﬂﬂﬁﬁﬁﬁftfﬁpﬁesentatlon includes first

parametric data for a first portion of the multi-channel
signal and wherein for a second portion of the multi-
channel signal no parametric data or second parametric
data is included in the parametric representation, the
second parametric data requiring less information units
than the first parametric data when describing an iden-

tical portion of the multi-channel signal.

Multi-channel encoder in accordance with claim 13,

in which the output interface is further adapted to in-
clude a window information in the parametric representa-
tion, the window information indicating the first por-

tion of the multi-channel audio signal.

Multi-channel encoder in accordance with claim 13,
further including a portion decider for deciding which
portion of the multi-channel signal is used as the first

portion, using a quality criterion.

Multi-channel encoder in accordance with claim 15,
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clude a window information in the paranetric
representation, the wi ndow i nformati on indicating the

WO RG030095¢8 tion of the nulti-channel audio si ghGI/EP2D86/005971

17

18

19.

Mul ti-channel encoder in accordance with claim 13,

further including a portion3®ecider for deciding which
portion of the multi-channel signal is used as the

firisi WrdH athe Ysogi én ogetidyrcibt epeeativ6. to decide such
Mul ti - channel _ encoder in accordance with claim15,in

whitdit e ‘E)‘b"i’%’r%)ﬁ aéC|aderreq0§1%fpfé1%tﬂ% ¢6 HBei AYlsicikhannel
thal; ghAuahd {yg °£hé LeGaRR Y 1l AU sdf€ation stays within
mul ti™-channel Signal using the paranetric

r epy eseEntifty-orelstsce tdmge a qual i ty-tol erance range.

17. Multi-channel encoder in accordance with claim 15,

in which the portion decider is operative to decide

.SUMmHﬂﬂHCHhﬂﬁﬁdfﬁﬂﬁdﬂﬁ&”ﬁnCﬁc@éﬂ&@@@esﬁﬂﬁﬁ eoAswuNed,

by the paramatrl c representation is not exceeded. 18.

MItT WH&Hh N RIferon rieetdeHaht eoRPFALEFE] fP1decide such
addiy 0 r

do%rr}lar% )?é]g#éﬁjéllq ‘;ﬁpomt ao t|¥“_88 a %elsfp% gngl‘zfdIyéza\l‘rrl1}geéIl by the
whipelr anted: rougt mﬁpneﬁ@rtfa@eom si$ undheexadapeed to out

put the down-m x signal. 19. Milti-channel encoder in
accordance with claim 18, in which the paraneter

gemnatioicHahriieréad e £ Ol genecdt @arcé Uk tBet18fim 13, addi-

spatial paranmeters for the first por tion and for the
sedded3gdnt RS $HE Ayl dewr HRkFRF E@Qndﬁrlrfﬁan@hﬁcﬁown mix

the UL R efrﬁa] %gltaf'eﬁarﬁr?eﬁeé §fa af he gdgwnm x

signal using a OWNn-m Xi ng ru depen 'ng on

in which the output interface is further adapted to out-

put the down-mix signal.

Multi-channel encoder in accordance with claim 18,

in which the parameter generator is operative to gener-
ate a full set of spatial parameters for the first por-
tion and for the second portion of the multi-channel

signal;

in which the down-mixer is operative to derive the down-
mix signal using a full down-mixing rule depending on

the full set of spatial parameters; and

in which the output interface is operative to generate
the parametric representation using at least the spatial
parameters corresponding to the first portion of the

multi-channel signal.
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the full set of spatial paraneters; and in which the
output interface is operative to generate the

W@200a/e4548 ¢ representation using at |east the BEHEPZN6/005971

paranmeters corresponding to the first portion of the
mul ti-channel signal.20. Metiwod for processing an
audi o signal and for processing first paranetric data

200EERF98cTLELLRSL Lo oA B RN S cesssng

21.

wherein

Si gflﬁtsmpaaraaxwtrmcc data aessedditgoas afRlkite sRtteids of a
processed, the second paranetric data requiring | ess
i nfof et TORARMEE s SEISRR l-heWRPFSLNpAOfied SRCAU aPRBEAOD Of
des@l{é big +30 d Ih%%‘?l%llcaglglqéﬁ.l Rels) OﬁaLQﬁeE}!LE' "N second
signal, the nmethod conpr
|rnﬁﬁrﬁmntmecsd@hal1srpnothssddwnthexsen@md pagianmgtaic data
first derIV|n n |rs par tric
ot SEEEEY [ ehd SnFPPERCABH, PBA LT thra thBorte S mapamec-
si grid , dake fuksh RRYIdrabiaig t Ba lm&ﬁtm?@éﬂt o¥td dml of the
correspondlng to the first portion of the nmultichanne
audi®l st yrkannehds #erabi njha BeEbad FERPréR1Hm:t he
internedi ate signal us ing a second deriving rule, the
second deriving rule us ing the second paranetric data
ord&rinﬂngﬁnmitndarmedﬂatewbtbndlfﬁmo@emeeaﬁbm@ﬁmlx signal
paranetric %fpres ntation de_scribing. spati
pr opert9 &%
Coﬂﬁgﬁﬁﬂ@gdaﬂﬁnﬁéﬁta89159ﬁ§'é'f@%é%”?b%&%ona%@ the interme-
generating the paranetric representa

pardiratte | ol gepk eseine af L vati pertdes Pifr $hepangremeidiate sig-
dmﬁ%l corresponding to the first portion of the multi-

sing: derivin

$T+YERAnABICatEPENE L gHalr ttlk?'g rhetf5d Para-

i on such that the

channel audio signal; and

deriving a second portion of the intermediate signal us-
ing a second deriving rule, the second deriving rule us-

ing the second parametric data or no parametric data.

Method for generating a parametric representation de-
scribing spatial properties of a multi-channel audio

signal, the method comprising:
generating spatial parameters; and

generating the parametric representation such that the
parametric representation includes first parametric data
for a first portion of the multi-channel signal and
wherein for a second portion of the multi-channel signal
no parametric data or second parametric data is included
in the parametric representation, the second parametric

data requiring less information units than the first pa-
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for a first portion of the multi-channel signal and
wherein for a second portion of the nulti-channe

WG R@nabIswd parametric data or second parametri BCHEP206/605971

included in the paranetric representation, the second
parametric data requiring lesd information units than
the first paranetric data when describing an identica

por k-hRB 0k ot hes il Lihenhaosl » i gRa! 'argzidgﬁffggir ip%rtion of
representation describing spatial properties of a

mul thechadterchadne lsisgigalal .t he paranetric repre

sentation including first paranetric data for a first

portion of the multi-channel signal and wherein for a

22secbadapettiion fpridemidtiohasselibi 88alsgd@ ial properties

paranmetric data or second parametric data is included,

t he®Seforftt bat zeharnel daudicefiignaly | £bs iPRrGmedtion repre-
uni tenthanchhe fd1sd; par i an _i.dentj cal .
portign o?ot hgufndu lﬁl-rgﬁa%gg rtsic%%@eégc ngraéc(r%pt’%clgf: a first
r eppesthoat icdn the aceditdamdmnuglh sighal 23ndvhigdrésn for a
stored on a conmputer-readabl.e .storage .nedi um_ 24. _
Con%%?%‘r‘gpPSﬁ?gﬁPhS\?iﬁ Ca Wl dgr o T5ek st RHgAmetric
whefla t 4NBIrNG bl COAPHWEErid RRER0 4 OF npT QgESSI g%ea%econd
audi o _signal and for processing first paranetric at a
desRRTRIRBL &CT idedta pspausn iop aless$ t ilndlemadiicgi gnalits than
wh LN £f; a ti of -t he 11 -channel .
sigﬁz gégggré%%%%ﬁ%tgg§ad%?asé%%%daggfgﬁ%??%%aﬁanrF§°n of
pr ochesselt itbkeaspedbndiparnanetric data requiring |ess

infor mation units than the first paranetric data when
describing an identical portion of the multi-channe

23 5| gpawdme t PEC TRERRE sePR i %in accordance with claim 23,

24.

which is stored on a computer-readable storage medium.

Computer program having a program code for performing,
when running on a computer, a method for processing an
audio signal and for processing first parametric data
describing a first portion of a multi-channel signal,
wherein for a second portion of the multi-channel signal
no parametric data or second parametric data is proc-
essed, the second parametric data requiring less infor-
mation units than the first parametric data when de-
scribing an identical portion of the multi-channel sig-

nal, the method comprising:

deriving an intermediate signal from the down-mix signal
using a first deriving rule depending on the first para-
metric data for deriving a first portion of the interme-
diate signal, the first portion of the intermediate sig-
nal corresponding to the first portion of the multi-

channel audio signal; and
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deriving an internedi ate signal fromthe down-m x
signal using a first deriving rule depending on the

WO 2003009538 anetric data for deriving a first poPCT/BPR006/005971

the internme diate signal, the first portion of the
intermedi ate sig nal correspdhding to the first

portion of the multi channel audi o signal; andderiving

a second portion of the internediate signal us ing a

second deriving rule, the second deriving rule us ing

t hedssdyaagpar esond Reattd By Ao e ahrtiereedidee obgnal us-
Co er, pr m hawvi r 0 1 N
whohnBuAnEeG B Seaananbr L STt LIy e us
par angt the sepbase Maatanat rdesctata gy spatpatametric data.
properties of a nmulti-channel audio signal, the nethod
conprising: generating spatial paraneters; and

259enNebAbLRG rt B RAFABRhEL Snb R §5E0Y Adh OBoBUCEdMabe t FSrming,

26.

paranmetric representation includes first parametric _
dat whfor rurfriyrsy por td opomputée, mal tnetdhednéprsigpngrating a

and_wherein.for_a second portiqgn_qf .th | ti.-.cha .

o GRAF NS R AF e Co o s B B g e B pgercies
i ncbigdadmiun ttihe hpandTetaidi o eprgasant atliome thed sesmapi sing :
paranetric data requiring less information units than

the first paranetric data when describing an identica

porh%ﬂ@r%@ikﬁgsgwﬂﬂgfi ngletsignal,n 26. Transcoder

for “generati paranmetric representation of a
mul ti -channel audi o signal using spatial paraneters

oot 2 1 PR al BLORt LR 2L ey L LEMAMBLac che
gengaabRielthe cPIepRIJINt StEIE includes first parametric data
for a first portion of the multi-channel signal and
wherein for a second portion of the multi-channel signal
no parametric data or second parametric data is included
in the parametric representation, the second parametric
data requiring less information units than the first pa-
rametric data when describing an identical portion of

the multi-channel signal.

Transcoder for generating a parametric representation of
a multi-channel audio signal using spatial parameters
describing the spatial properties of the multi-channel

audio signal, comprising:

a parameter generator to generate the parametric repre-
sentation such that the parametric representation in-
cludes first parametric data being derived from the spa-
tial parameters for a first portion of the multi-channel
signal and wherein for a second portion of the multi-

channel signal no parametric data or second parametric



sentation such that the paranetric representation

i neludes first paranetric data being derived fromthe
WwWGEpa700Eks paraneters for a first portion of thRCT/EP2006/005971

mul ti-channel signal and wherein for a second portion

of the multi channel signal %0 paranetric data or

second paranetricdata is included in the paranetric

repagegntiat i igh1 dded SQﬁortdmeoagaélf@héiEié'atr@prr%@;_@zinltia'tgon, the

less information units than the first paranetric data .

whepedendr pbiragean licdelnttd cegdpbringnlesst f@formation units

nu'Eﬁéﬁh@ngki§EQn%arametric data when describing an iden-

tical portion of the multi-channel signal.



