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o For details of these particular implementations, reference
30 1is herewith made to related publications. Binaural cue cod-

ing is for example detailed in:.

C. Faller and F. Baumgarte, “Efficient representation of
spatial audio using perceptual parametrization,” = IEEE
35 = WASPAA, Mohonk, NY, October 2001; F. Baumgarte and C.
Faller, "“Estimation of auditory spatial cues for-binaural
cue coding,” ICASSP, Orlando, FL, May 2002; C. Faller and
F. Baumgarte, “Binaural cue coding: a novel and efficient
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Another application scenaric for such a technology is tele-
35 conferencing with multiple talkers at either end of a
point-to-point connection. To save bandwidth, most telecon-
ferencing set-ups operate with monophonic transmission. Us-
ing, for example, joint source coding or one of'the other
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The problem arises, for example, when a teleconferencing
scenario with more than two locations is considered, each

30 location'having one or more speakers. Then, an intermediate
instance “is required to receive the audio input signals of

the individual sources and to generate an audioc output sig-

nal for each teleconferencing location having only the in-

7 formation of the remaining teleconferencing locations. That
35 is, the intermediate instance has to¢ generate an output
signal, which is derived from a combination of two or more
audio input signals and which allows for a reproduction of
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Summary of the invention
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20 This has the disadvantage of high computational complexity,
thus waéting a lot of ehergy and making it some times even
unfeasible to apply the concept, especially in real-time
scenarioe. Furthermore, & combination by subsequent audio
decoding and re-encoding can cause a considerable delay due

25 to the two processing steps which is unacceptable for cer--
tain applications, such as teleconferencing / telecommuni-

cations.

Summary of the invention
30 '
‘It is the object of the present invention to provide a con-
cept to efficiently combine multiple parametrically coded

audio. signals.

35 In accordance with a first aspect of the present invention,
this object is achieved by an audio signal generator for
generating an audio output signal, the audio signal genera-
tor comprising: an audio signal receiver for receiving a
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Pr aper tye Of i Lot B%&g@ﬁ&lofchhhﬁeisrstz ehJipidbeglgnof the at

35 eIs or of the | east .one _sec ri gi nal

1500 JRASE e SeeRpeh TG Lot e hr 2 Bh Bt Bitsh ofe the ref-
andﬁoutnutmangeﬁhe audi o out put signal conprising the :
conbi ned down-m x channel and the first and second

conbi ned paraneters.. In acc dance t

as@bta%‘?“P 1R8G5 SSLTR Fn\?é?r‘hr n,2SPhf 6% 3& |%resent inven-
acrﬂxnﬁyjdm¢saotgniﬂremmnaqylsysdebyhavpngpaheaudrogram imple-
OS' %ﬂl‘?‘ltlg%n%r ﬁtleeﬂotjo%ogegéﬁéfé@ﬂnc_?rhrﬁlé@d(iooBEEHEtShanal the

] npr|S|n an addi o si recei ver for
reé'eqt\h C&’“‘Plfllﬁlngudlré’%llﬁnﬁg éoﬁbF?Euﬁlj Lofpigpal compris-
- downngnix ehasnediolavhiyg chimiemnt honimn imiomratione on two or
fir orjginal S | ] | s
berStess of 4 o ABIRELS cpdifle BOTP LRS! MontiRihdl M original
ChaATEms t@ss @sisicig t& dp o dr tCV‘eofOflOtl’t?nef bEst ner¥gingl chan-

250r |r@1@ald§g}_amﬁ® VWt Bropepeet dfo ¢nd eberemee first original .
chann

and second udio s r a
o CORE B3R ek CHATAE HSviho T AT TS RRL 1 Greriplgand @ second
| eastdiones ispedndconpyi-ntg charﬁ?@onda dervmd K éﬁmnﬁér having

forlrﬁ%rrh\é'tfﬂgnaoﬁogg' NEgsHo¥Re r@.é‘cdﬂﬂﬁ@ﬁ&'glﬂﬁl(?@ﬂ@hﬂéﬂg deriv-
the first do 5 channel , and # g}seco d. down

chafifel 3 £OBRARREL FOWATRUT aFBATFBE GO | GPRGLARY r 4o first
30corbiwnedigacaanhel aesicithlei sgcohd prepenty chammel bfderiving
th% Tl g]dgging@d e M dds 8IREE tHe PIRERY of one

reference a second .conbj ned garaneter
desr i BihgTtREE poger g Lofehatoeter of SEBfFpote a common
fi ngife@ehgbnahaahannang ar sefcohbecamblsadt panamseeontescrib-

or i gl n%hechannektgﬂ( 5P LESPECE 4 1he (FAMERO,LCELISER chan-

chanmni ace for outputtlng
35au@ﬁé$ommuﬂfst@ﬁaﬁtcdﬁﬁﬁ¢$QQft#ﬁ?Qﬂﬁﬁﬁﬁﬂﬂ} hanpel with

charapkctt B8 fi redmmsrdl se£ORcShcOHNENANARINaArafEtQitpitting the

The B SSSUohlVE2LhaT Lonpsedng chbecthBERDY A0M-mix chan-

nel and the first and second combined parameters.



parametrical Iy encoded audio signals can be
efficiently conbined using an audi o signal - generator
or audi o signal Conbiner, which generates an audio

out put signal b i n- -
put si gnal by conbin- 30 ing the down-nix 3&?9&3%&93

wang/deeséassoci at ed paraneters the audio I

signals directly within the parameter do- main, i.e.

wi t hout reconstructing or decoding the individ- ual
audi o input signals prior to the generation of the

au- dio output signal. To be nore specific, this IS

achi eved by 35 direct m xing of the associate

doviim miccocHannel ¥igh @ hBifHYiRFRARH Afnp QF@ﬁﬁPE invention,

f or X2 @ chy 18UEERE QBAObYT ar conbtrenchg asystearhaving an

conblnatlon 0
pr SO iSgBAt gﬁnFﬁgggfh%ggoﬁﬁlnd?ggﬁfo Hr§¢§EOt£ﬁ%put sig-
5downﬂn1xxmhanmahs i arachidheds bynal pree LRt giriving a
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wlﬁﬁfsQex%ﬁﬁﬁbves@ﬁh%h”%bh?@hs@@@ra&'Oﬁﬁrssuchoaﬁ—mlx chan-
he "sa for t

coﬁﬁﬂﬂQﬁWéﬁgoﬂnﬁﬁémﬁgfgﬂePar wgs§50P3F|nglfﬁt original chan-
dowie1rd, xa@fdammilﬂlsmgg@maercadﬂgynaﬂ. pezgmeser associated with

. one of the first original channels describing a property of
one of the first original'channels with respeét té a refer-
ence channel; and a second audio signal comprising a secdnd'
down—mlx channel having 1nformatlon cn at least one second
original chrannel, a channel combiner for derlv:mg a com-
bined down—mix channel by combining the first down-mix
channel and the second_down-mik channel; a parameter calcu-
lator for ‘deriving -a first -combined parameter describing
the property of one of the first original channels with re-
spect to a common reference channel,_and a second combined
parameter describing the property of another one of the
first original channels orx of the at least one second
original channel with respect to the common reference ‘chan-

nel; and an output interface for. outputting the audio out- .

put signal comprising the combined down-mix channel, the

first and second combined parameter.

The present invention is based on the finding that multiple
parametrlcally encoded audio signals can be eff1c1ently
combined using an audio signal generator -or audio signal
combiner, which generates an audio output signal by combin-
ing the down-mix channels and the associated parameters of
the audio input signals directly within the parameter do-
main, i.e. without reconstructing or decoding the individ-
nal audio input signals prior to the generation of the au-
dio output signal. To be more specific, this is achieved by
direct mixing of the associated down-mix channels of the
individual input signa1s, for example by summation or for-
mation of a linear combination of‘the same. It is a Kkey
feature of the present invention that the combination of



sub-set of the associated paraneters will have to be

al - tered. during the conbination of the input audio
signals, it is nost inportant that the cal cul ations
perforned to alter 10 the parangeters are Si ﬁ@ﬂmﬁﬂs

wenesasse2 not need significant é%nputatlonm

that they incur additional delay, e.g. by using
filterbanks or other eoperations involving menory. 15 .
Accordlng to one enbodlnent of the present invention,

udi aI cqu n%r §or; I ol peRRIAt gsﬁ'ﬁblaéjd'ébmputatlon— "
to co

out g rrplemente ne-aflrs

" an@l&ysenm@mw stghEme g b%?%a‘ﬁe%ﬁmt ?‘F‘&%\l py summa-

engqded. For generating the audio output signal, the.
|nvent|ve audi o signal genera- 20 tor extracts t he

"down-m x channels of the input audio sig- nals and
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gel'IWeats%ﬁlea reeds reched giwe nibe cheminigia iyprf grini the Pparameters
Inearcﬁgng ga hQ”dBE nl 8y t WP BoUNs 1M s chanelidy Bhatleast a

annel s,are a It
V\/@u@msgtamﬁ it @ssociated parage eedrswwgz. fdgé;’éogal be al-

tered during the combination of the input audio signals, it
is most important that the calculations performed to alter
the parameters are 51mple and hence do not need 51gn1f1cant
computatlonal power nor that they incur additional delay,
e.g. by using filterbanks or other operations involving

memory.

According to one embodiment of the present'invention,“an
audio signal generator for génerating-ah audio output sigé
nal is implemented to combine "a first and a second audio
signal,_both'being parametrically encoded. For generating
the audio output signal, the inventive audio signal genera-
tor extracts the down-mix channels of the input audio sig-
nals and generates a combined down-mix channel by forming a
linear combination of the two down-mix channels. That is,
the individual channels are added with additional weights

applied.

In a preferred embodiment of the present invention, the ap-
fplied weights are derived by extremely simple arithmetical
operations, fof example by using the number of channels
represented by the first audio-signal and the second audio

signal as a basis for the calculation.

In a further preferred embodlment, the weight calculation
is performed urnder the assumption that each orlglnal audio
channel of the input signals contributes to the total sig-
nal energy with the same quantity. That is, the weights ap-

~ plied are simple ratios of the channel numbers of the input
signals and the total number of channels.



In a preferred enbodi nent of the present invention,

the applied weights are derived by extrenely sinple
arithneti Cal operations, for exanple by using the

nunber of channels represented by the first audio
“&L apd the second audio 30 1% gnal as a PRI TEP2G0H/A03598

e cafculatlon In a further preferred enbodinent, -

the wei ght cal culation is perforned under the

assunption that each original audio channel of the

“input signals contributes to the total sig- 35 na

energya W_rdftrtehe maniEedneinbydiftat 6%, the @ngsieght gnvention,

appl,j I gd are ke fat faddie Lhannglk RwEBekIsObre calcu-
t he"} ﬁﬁ?l% gna s 5%% %é?lf% tal numher of chan

ne
I n hatt%ritheﬁeﬁr «frer g @ﬁﬁéﬁVﬁ&ﬂnt&FnFﬂe Br Lhe down-mix
| NV A QM s tJiR:I’WQiEGfHOS a0fl ovh€ok ndi Nmmlaiutdmtlm xeproduction

cha eIs are- cal cul at ed bgs GPnhl Redput au-
n% eccii%t’eﬁf é”r?aﬁlgl ggggg % e%%/olw for a put av
nnrduauﬂignﬂl(ganﬁnaﬁ@@btlon 5 of the combi ned :
down-m x channel included in the output audi o si gnal

generated. In a fur her erred nt_o '

pr ek #Wﬁq diEe %e&ﬁﬁ%f’gﬂnsﬁ ortéregen@qn\rentlon,

furtrtercmmasmhah ¢ fatrtonisy fmtthmr pi@caﬁetserde in that only
It ds&%m%ge&ge ﬁgo&{@téd\’otéugﬂt@ §Egaaks t&be audlo signals

19 ete

araneters of the ot Qher audio
si gheg arléet-“ﬁ@ﬂsrﬁhtattedl%mafzt‘%r ERTAPREFEP 01°¢ ‘bkte ©
Ca@i@ﬂaﬁ@r@w‘ﬂﬁwﬂ@tﬂm amd lhemed, nimené Zorgy ndte CauSlng any

| oad o, t ;d dnventive Q:lédlmg $h3B2hgOLRET B84 - orl S He inventive

t he“? 8% Spaarnagr aprh e inventive concept will
be d@dewlsgnnﬁ%rg%PqﬁﬁtQ§ codlng schenme using joint
- 1gource coding (JSC). In that sense, the current

i nvention nds thiS tec o . ti 111 be
nult?p?%en§ﬂ£gﬂ8ﬁ?% B?Iﬁ%ﬁgﬂf% gﬁh ﬁe trgﬁ%ﬁé?%gfgt i ©
to devmtedtrtimhs fr M 6iodd nISEChENA- #F XS ikt sprFce cod-
obj f“& I(sen ”atir‘?ntWa‘:ms'éntsfée pas@ et efefoMdinenAdon extends

t he ove cons era ons have sho | -
ConE]éb? F%CW gﬁg FoRPS Lt ne%mrdé%lt{%gteugneo% nfic or JSC
2Q) SCecaisli exg) tbmnm:twbm d® emoks] shahiedswpy Hixing JSC down-
Cqﬂfé?% L Sidesp P tmulhfovahanes wﬂ@ﬂiﬂgtﬁélhﬁzﬂﬂﬂneter do-

suc

pati al "audi g codin oun
t heMpiRe, A%sth%ea?%%rﬁqwd@&ﬁgégpgsﬁﬂe ‘é"?ad‘%heaqq“’e“t”e
i abycdyt Uss ngy 56 mednagresﬁflcxmﬂrgpvﬁh& e of JsC-coding
shog {1y Tevi,ened i LI nkfiendh kel | pingneer asaanys or other

in er to nore clearly point out the fle [i

2% hemuhwmhwebneesrnaneceﬁé‘eenhaﬁt’&éhe?ﬁ séggh %Eirl%l audio
OVegoRihQr (MG e apjl)y iangl tthe ildkentive concept to
existing multi-channel audio coding schenes.

As the inventive concept will be detailed mainly by us:l_ng
JSC coding, JSC coding will be shortly reV1ewed within the

30 following paragraphs in order to more clearly point out the
‘flexibility of the inventive concept and the enhancements
achievable over prior art ‘when applying the inventive con-
cept to existing multi-channel audio coding schemes.

35 . Brief description of the drawings

Fig. 1 shows an example of a JSC coding-scheme;



35Bri ef description of the drawings Fig. 1shows an
exanpl e of a JSC codi ng-schene; Fig. 2 shows an

- exanple of a JSC renderer; Fig. 3 shows a

tel econferencing scenario wth two | ocations; 5 Fig.

wo sihewss@ t el econferenci ng scenafli o Wit h t hriEE/EP2007/003598
| ocati ons; Fig. 5 shows an exanpl e of
t el econferenci ng using an in-10ventive audi o sigha
generator; Fig. 6 shows a further exanple of

teleconferen0|$$ usi ng an inventive audi-o signa
gendri&t-or . AB BN 1He pdékwagaderer;

conpatlblllty of the inventive concept; and Fig. 7
nal

shows exa ntlve audig_s

genergtor é%r ?hg%gfﬁ ASEPBHLY ﬁgfp%gﬂ?nalth two' loca-
reference MAF¥0m%fthe follow ng be made to Figures 1

and 2. VVthln the foll ow ng flgures functlonally

ide i cal onents hare he sanme reference park

i ndi gtl ﬁg t Y3 rtli §A SRIGHBAL SCPPBI 1257 Yk "n*gfee loca-
t he sane funeidmmal ity may be interchanged between

the single enbodi nents of the present invention

wi t hout | oosin restricting functionality and

wit id8r Pi m’f'l?‘?%fft% SEYMRL D1 O hke i egmrangieqt ivsdang an in-
180 Fig. 1 skmmmtzyéﬂand¢dMaagmaﬂ1généh@t@p;nt source ,

codi ng schene, a correspondi ng encoder 2 and a

correspondln decoder 4. The encoder 2 receives
di sErEt ebaudiPUshput SULhgr caxample 3 gfpileordagencing using

creates a down-imversiigRalausiis) s$gn£prg@@mﬂcﬁ: :by a
sunmmat i on of the wavef or ns.
15 Fig. 6b - shows the backwardsrcompatibility of the invéntive

concept; and

Fig. 7 shows an example for an inventive audio signal
generator.
20 ,
For the explanation of JSC coding, reference will in the
following be made to Figures 1 and 2. Within the following
figures, functionally identical componeﬁts share the same
reference marks, indicating that individual components pro-
25 wviding the same functionality may be interchanged between
the single embodiments of the present invention without
loosing or restricting functionality and without limiting
the scope of the present invention.

30 Fig. 1 shows a block diagram of the joint source coding
scheme, a corresponding encoder 2 and a corresponding de-~

coder 4.

The encoder 2 receives discrete audio inputs s;{n} 6a, 6b,
35 and 6c and creates a down-mix signal s(n) 8, for example by

a summation of the waveforms.



Additionally, a paranmeter extractor 10 w thin encoder

2 extracts paranetric side information for each

singl e object (signal 6a, 6b, and 6c¢). Al though not
shown in Fig. 1, the down-m x signal 8 may be further
vaprpsasxed by a speech or audi d2coder and i SPCT/EP2007/003598
transmtted with the adjacent paranmetric side
information to the JSC decoder 4. A synthesis nodul e

12 within decoder 4 regenerates estimates 14a, 14b,

and 14d (||&n of the input ob%ects chann%ldlzlt

6b,A 1Yo PnPEraBrtes REEBASEIUCKY &6th g&icoder 2 ex-
14a:ra1,4-ﬁ p&fﬁhnibél:(rlcbecsi@ penteptataldry Séam éacht eihbke object
di s €4 "t bj eGt nput e b, .a

6¢C, FSlg’pr op?}?ﬂét g%da%g]r?;téd) %ld:%%%lﬁﬁoh%t ggﬁw or e @qﬁ ; the
ch&hﬂ@!nﬁassﬂﬁnﬁé Sx 3y fagd . fusd hele copgr§pandl Py a speech or
sch%rifa:ﬁlos c@ﬁ@rsuﬁmdsuerfaﬁgmgﬁﬂ@daﬂm t0fe dcamrd@wt BParametric

ower, rati ann Su
%léllﬁ i %?W tt][ é—g g?-he Or e, ? %ar anet rAI nthESlS mod-
|nﬂdmnﬂﬁ|@nth@n dHGOdetféreﬁge@©¥%ﬂﬂssQﬁthmﬂxﬁ@eﬂ§a, 14b, and

Corﬁ'ét S0 ROMBIhd ald R Abjelct@aGBheRhets sgl aéb Vend 6c).

to the first obj ect (reference object). 20 T

information is derived in the frequency donaln in
10norequaldry tspa:cee:abrfsrtemme:nce)stbaladtss(sabr baAds) and 14c, being

Co:% %g%'aﬁg %:&rﬂ‘ia&“gd C@ille bangd.r&so! Pﬁﬂ)\?@ 85jects (input

itory perception, This is a concep
desdyaped'si n Gfor PRIet 2 Por eRRRPPELRE E%fémEtrlc side in-
BIauﬁﬁbxibﬁpabkabaHaabmm@neIhaaEsyohbph¢3tcac€édHunanthe in-

“Soypd, 4 %&' I hgﬁfg Syge %e@r apS 'foga:-gr@flgg‘g 8NADf down-mix

revi sed ,
15aucﬁ1@n@ﬂarﬁwe|goveﬁre Firies elaefe,vﬁ%t ehapRRtal aFe eauéﬁcymtable

bargsinefi thiesl t eHeardw ¢, h ard poranentit of ntdi@nation for the
Inccli \Qf%uaelgﬁs guency obranc nréie f&lrl g@t@n?f o%ovaer ﬁatlos Ap

calCur'at € pérforne

barsd- Wiasdh duectofretlisd ivier o G&aeeéftlr(SftePéﬂéﬁ@e (éBJf@é{ence ob-
or jiefgrence channel) acts as a reference val ue.

Efs;(n)1. ap,(n)=10109gl10 2 j2...Mequation 1 (n)} To

avoid further introduction of artefacts, for exanple

i n-Tmirsodmfedmbyiandiisi deohvey Zervhe thespepoyedomain in non-
ratd@al g sbheea k?gaﬁéﬁaﬁl Eah&Pr ?sﬁﬁ:m}:%trid%r]) c%%‘%es onding to

further tQ a Xi.mum for ex

B Y G 1SabRd FREIARP S JUReD AUPLRGE ¥opEToeption.

beTmuanumzedcmﬂmmptt@eﬁdmnhe@ dam toraddetaobafby saesple in:
25traLIns@l§§'(—:-9E ba Ahl Ilgafincﬁs RAkL rlfs@%?x%@;rh)j(sﬁ%s of Human

explicitly tfans t ower 0f the first object

| nSeEad, lPﬁﬁél@éFdencan gé YeTi FEGSPr ofPPREICgE, MA, revised
assdiptibanibbat for statistically independent

obj ects, the sumof the powers of the synthesized

signals :01) is equal to the power of the down-m x

si ghalt g(sn) then hegass pdnd input audio channels are filtered

30 into several frequency bands of finite bandwidth and for
. each of the individual frequency bands, the following cal-
culations are performed. As already mentioned, the band-

20

wise power of the first object (reference object or refer-
ence channel) acts as a reference value.
35 '



15 mat hemati cal expression, this neans:

E{s2(n)}=EEpt (n)}Equati on2 Based on this assunption

and equation, the subband powers 20 for the first

obj ect (the reference object or reference channel)
voamopansseconstructed, as it w143 be descri b HWERPHTEP3ISIS
bel ow when detailing the inventive concept. To
summari ze, an audi o signal or audi o-stream accordi ng

to 25 JSC conprises a down-m x channel and associ at ed
paraneters, - the parane ? escri bing power ratios

of original eek ot grone OEQG&ﬁﬁﬂl
ref erence chaQ% It nﬁﬁ{ﬁ@nﬁoted that this scenario
may easily be altered in that other channels are
selected to be the reference channel. 30 For exanple,

t he.,down nnel. itsel f. e )
chah 7v°q%331 %ﬁﬁ %HénggﬁéﬁPésggnéo e%ﬁégéddﬁgp%xﬁmple e
parbn@dwﬂedrhyzﬁldkynﬂkﬁqthHZQﬁOdIﬁ@eﬁﬁr§Pweﬁoﬂﬁéﬁos (in the

g ef g8 a@flﬂ'ﬁnl@aﬂéﬁfesé&té@forgomﬁénOffdﬂﬁ:@leﬁfOV\Be ml&mlted to a
channej Al's he refer nce Ehﬁgnel

(0]
o DRFYRHG O (h SETRESondt oRANAI SRYDT RYPPARSpafie powes
pownestics msey eftechéndies the quefbizetepthanneb. submission to

Hengg, %1@150441%1yp%%@ ‘ﬁ‘r‘éﬂb{h&g?oh ngli Yiudlh channel s

may change w th tine,  -the reference channel may al so
vary with tinme. Al so, due to the fact that all
1opr oTEesHd Nt Sielcypisaalyl yocalxpﬂedlbhy tremsiitequen@ower of the

Selfﬁrst object. Instead, this value can be derived from the
| assumption that for statistically independent objects, the
sum of the powers of the synthesized signals 5(n) is equal
to the power of the dbwn—mix signal s(n). In terms of a

15 mathematical expression, this means:
y :
E{’(m)}= 2 Ef(m} Equation 2
. =1

Based on this assumption and equation[‘the subband poWers
20 for the first object (the reference object or reference
channel) can be reconstructed, as it will be described fur—m
ther below when detailing the inventive concept.

To summarize, an audio signal or audio—stream accofding to
25 JSC comprises a down-mix channel and associated parameters,
the parameters describing power ratios of original channels
with respect to one original reference channel. It may be
noted that this scenario may easily be altered in that
other channels are sélected to be the reference channel.
30 For example, the down-mix channel itself may be the refer-
ence channel, requiring the transmission of one additional
parameter, relating the power of the first, former refer-
ence channel, to the power of the down-mix channel. Also,
the reference channel may be chosen to be varying in that
35 the one channel having the most power is selected to be the



5 tive fashion, the reference channel can be
different for different frequency bands. Fig. 2 shows
a further enhanced schene of JSC codi ng, based on the
schenme of  Fig. 1. The features detailed wth respect

whQodsmoFisy. 1 are encl osed withltdhe storage RCI/EP2007/003598

transm ssion box 20, receiving the input- channels 6

to be encoded and outputting estinmates 14 of the

i nput channel's 6. The scheme of Fig. 2 is enhanced in

that it furthernore conprises a mxer 22 receivin W
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a CATEEs e 5ﬁ89H§“§¥e APFS; in which each of the

out put channels 26 is attrlbuted to one partici pant

of Etlbgs GonkQ Eefuggﬁég Qﬁﬁanée@aéé}ﬁé}h@fﬁﬂ J@C B8ing, based

recerving en has the possi
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t herhdichf erarit @bj eloé sobhpatscbadnelage6t hat aktributed to one
re a.Q:q:liQ: ¥ e iy %nm{@ S 'I"He&ef%r%ho\éls ta'?r%:.c1pant at

['Tcat1 On of nulti-channel audio @ di n 5 sc ‘
to%%&ﬁ‘?%"él“@c&ﬁfie%ﬁc thG BRERAPFOITY a8 Y separate
beturrenotiver | paet i ofsantier oy asﬁmgsin@othelonvdﬂces to indi-

low{aqaaﬁgs W L& sefgad ln%ctatém 4gheT%1Ebr§t¥ay serve as

have A partiCipants, T A audi o
objcéétt?rlﬂ*?e t@eé&«ﬁﬂr&ﬁﬁfbrb%@ psﬂalr%ﬁee-"eaén%r&lﬂpants of
audi q Qkigene-coaf epehnbt; t But1@1poi the direction from which a

t el,ecgnf erencin e e e f.,JS
a ST R e AN SO ) Seuschermoze,
audi d isitgmairs maly awicengle thj estBuht Chartrl ctuah dhatoall the

t hg,GariaTRARE NErswMBhe Séahd Oﬁele-fb@;tlféﬁenc(fhgl) location are
par anet ers .ai %Pd an a§500| t.ed

tr%é’f“é’ﬁdec}r‘t(if oc"sgx{rl]e 1£§ IJ.on, er\é\ganc:mg tqde perceptual ex-

perlence even more.

As shown in Fig. 2, s(n)..sy(n)denote the discrete audio ob-
jects at the input of the JSC encoder. At the JSC decoder
output §(n)..5,(n) represent the ,virtually’ separated audio
objects that are fed into the mixer. Mixing parameters 24
can be interactively modified at the receiver side to place



15 the opposite direction, (B-1) paraneters bl are
transnmitted together with an associ ated down-mx to

| ocation 40.. For teleconferencing with nore than

two end points, the situation is conpletely
wb flbgoesse, as illustrated in 2QF g. 4. Fi g. PCTERRIAT/003598
apart fromlocations 40 and 42 a third | oca- tion 44.

As can be seen in Fig. 4, such a scenario needs a

central distributor for the associated audi o signals,

gen- 25 erally called nmulti point control unit, MCU.

Eackhef di REerortat Ponsclsi ies} &gundpshiagesshpd is reproduced
conpgctisl dwtpte dMadrdls Rom).ehah) site 40, 42 and 44,

there is a single upstreamto the MCU containing the

‘signal fromthe site. As each individual site needs

to Fegei Veslidies sihmadppIrent idre afemu Ifiinghe@nsili @sidio coding

5hesgﬁ@ﬂe§tf@a§1EQS§§CBe§éé6hngeﬁ%%n%ﬂ@c%%dﬁidﬂ Making place
of the signals g ot her. sites, excl udi

ol t BOEVERh CYQnAPCaRPRR- | BoZPsod ré‘:flérSFeg'otc%’t&?nt g communi-
(N—&at6$gmathcﬂnesatbyd tlochualibnl £2t h&heeqid rementsation may
hOge SEt #&ﬂﬁ atnweqpet hﬁ %Eéﬂé%ﬁfé@@s bwgu&nd loca-

reasonam
strehf® PR§ME hEaK/E’cF%Ba%%%h°§| L n%*%l%%%1 bF@r point-to-
10Thi soywtl d,eléfcoﬁ@ur:sacm@, t hthest sasghibed waredhoptlioay. of JSC

Thecé&dﬁe f e arég§985°%&ﬂa %&@%@E%gr&thiltransmlt audio

i ndi"Vi - tr I'stor esi ze

i ncéhglh@l%w%aﬁ%l‘{ldblj%cqhg)e%st Hith etawél NMogatg ogsitiey the corre-

JSC?%@%&EK& rdiiste éhﬁti@@ynthgﬁllgd qudilo yre@leSers a; and

cou e re OU e an [ e-encodade C \A|

Couns aFphelr el o afh ulf ERE IEanRrErEd 18 AlRtdfn 42 n
1%udtbe o@pm:sta)rdmtaomar{@ellg PEVanchEr i I tdhis transmitted

Si P Ge SEENAHItD driaS sWRibd cArPaBwh M EL EieCRENG ANdi0.

t hree” encodi ng tasks, which nust be simultaneously
-performed within MCU 46. Despite the significant

conPot attiedrabn foreemamgls wisbhditbixe athaf atwe cend bpoints, the
addgit@é\@iw expectsth e dily s Par@RLL, C ‘HdandaMustrated in
cod |ng (repeated encodi ng/ decodi ng) process.

2Q ncF¥ 5|%g the number of sites would further increase

t he nunber of streans and hence the nunber of '

fe%g{, ed, efeqel no, of,4d NG AACHSS 2D, aMBKI4BY NAME rd loca-

the stralghtforma approaches feasi ble for
reaFien it sdEhdidbde KRG AhF 1D the Prbséntscenario needs a
I nveaht o, diherefer fachane drogiiatiedg atidifersdninals, gen-

lszoarS‘PH{# CQH%&”&S?@? %‘b AT Jc§81 Ah58L T 'Each of the

thi s particular ex I'rect w thin the

andle®i ekanpalsdieser 4@oné|2nan§ éévéF o@@w%ﬁe%&% tehe MCU 46.
Wéﬁp@ac&@eﬁﬂfé o0 ,Crentdmy 44\e wirsid ed QaUtsﬂ.Uigle upstream to

S|g t audlo- reans). W ni _
D R s A G 9eged SRl R s ppen inai
folvmiwmlg gereagreaplss tot heceAventhoestwmckptfndm the remaining

300i rectdy, nind Nl ddreianele 28 3TREr 102l by @RG0dadis a mix
audlg streans w thin %F g anet r dOﬂHIP és detai l e
5 r& u

for® §é§héﬁé§ﬁﬂ§hﬁf r361 es, exc ing the site’s own

signal, which is also referred to as the (N-1) signal. Gen-
erally, to fulfill the requirements of the set-up and to-
kee@ the transmission bandwidth reasonably low, transmit-
35 ting N-1 JSC coded streams from the MCU tc each site is not
feasible. This would, of course, be the straightforward op-

tion.



The inventive concept is explained wth the

conmbi nation of two originalaudio signals (streans)

into one output sig- nal. Joining three or nore

streans together can easily be derived fromthe case
waf 20000mB33a2i ng two streans. The fabl ow 35 i ngPCI/EP2007/003598

mat hemati cal considerations are illustrated by Fig.

"5, showi ng a- casewhere three audi o-channels of site

A have to be conbined with four audi o-channels of

site B. This is, of course, only an exanple to

vi sBBRi ZAFate PhvehS veTEoRPEROachwieh deFhge J&he individual
codubgmsstteaxﬁé) (Y] ﬂ@awmrtﬂnf@azz@oraﬁef am:nmg strleams {ob~

ar nt s, (spe 502 19 22¢ er al s

p % 2 él§n9§€d§ Fean ¢ %glodg%gﬁg en,’ the re-
Audrswnt,hgﬁazemawéso apmwt&nq@m%melregmamd and re-encoded

par ggehers 84 @f@vﬁ:&; éxﬁerﬁ diatd wtthhguawegtgéams comprising
chag ower of,.cha na

els 52b t he
CaubD8) dtnedliadlia (el Cf et ARUR abargelFgngiven within
58 hhwsng1mpd@wmaﬁmanﬂunwﬁhl$Bwamudtmeea paresedeceoding and
12, tH%eeaQngﬂunQ@'@Qsﬁge %ﬁ@cﬁnQQﬁﬁg Bépﬁﬁﬁﬁﬁkghbeﬁsly per-

of four speakers 60a t onbi nes t
 audfBTERYnutsh 5y M "né; ése%mt&er.h&esaal%éfﬁﬁt s?cgmtatlonal
162 Hamandsa endbbhedadosfant x caanpe| adyiwithfily expected by
par aBLers ¥2ametr¥¥:  “tSHalle r@%giﬁ’%”g S{Ldeg:eaté%% encod-

recel ver Rxgeco es out put Si gnal
repiégéﬁ‘?%@ﬁim) HIWRSS: ARFLEasHgctieopuntey Rf sites would
Chaﬁﬁﬁtﬁeﬁflﬁctfﬁs&Q:ﬁmduﬁﬁ)eﬂ piyefeeahst idBheddt® the number

goa £l §-3§@1£?& nlar@cé g@@!:&‘egﬂhé e‘gfgéeeggt al | %k@.%g none of .

I eans re- seﬁtln

15nun‘é7é¢ étrébjﬁé@f@r%@r@n@p%%@?ﬁfdoﬁwsmbéesu@r zreadmtme sce=
sy angdieee set of object. paraneters characterizing
the objects. Ideally, the conbined JSC representation
.shall be identical to the one that woul d be obtained .

" by Bnacoudhng tthe the Iprasendf loviegitdah, sthecefsigna scheme for
UNdg{ k ¥hdg agfheﬂéﬁ Stp&AEmet P Qa AL B1 NHRALEC Hth@AWMs  (Jsc-
d : oggegégpzjl thlS particular example) directly within the

down-mix- and object parameter domain is developed for -such
a MCU type scenario, creating the desired output signals
(output audio-streams) with a minimum of computational ef-

fort and quality loss.

25
Within the following paragraphs, the inventive concept of
directly mixiﬁg rmulti-channel parametrically encoded audio-
streams within the parameter domain is detailed for JSC-
encoded audio—streams. '
30

The inventive concept is e-xplained with the combination of
two- original audio signals (streams) into one output. sig-
nal. Joining three or more streams toge_the‘r can easily be
derived from the case of combining two streams. The follow-
35 1ing mathematical considerations are illustrated by Fig. 5,
showing a- case where three aundio-channels of site A have to
be combined with four audio-channels of site B. This is, of

course, only an example to visualize the inventive concept.



To keep the follow ng equations sinple, we assune

that the relative power ratios from. Equation 1 are

not available in the logarithm c domain, but just as

power ratios. Each object paranmeter c(n) of a certain
wabjeeszdosiczcan be derived as 30 E{h)-1 r, (n)tiBCT/ERIPOT/603598

i Equation 3 The transposition in the logarithmc

domai n can be applied afterwards to each paraneter in

order to allow for quanti35 zation using a

| ogarithm ¢ power scale. -All signals below are

assliied Poipe deCorpdsRer i ftee 2Subthdipying three conference
reppesen?ma?rotrs htiﬁ;m@a}ea&h) af2d heo capeubahenasing signals say,
appli or_e ' )€ t . 5. aye, st .

A rrrrnee dhnne R AP U Rt ST SRS signar
(rebat hge pofernrairoshansel sobiedtRaE@ISRer StaeanidB as, re-

fonﬁ%/ﬁhgg of;néhgodgmprﬁm &h%ir_ﬁféiiljs b ahd p@g@r@? ethe power of

or ob-_jects 5 caonpi ned, down: signal s .

can BT R a8 TRLE R bt o i) pbeRiemits an audio
dowaighxl sy@riehsirgA sampweami¥o chasore eoramtttivoiammraneters
| evgl,ing, ofntihg, difdi®ieRheObisBCEne8at ! PULEOfSHt D3 dh of four
factors gA and qi cgn be §8p|led.p%58§ = gA. sA + gB
sB SPER¥ergAla)4e S0dThMEUL i R “omPLBEFi fgec#rde Signals 54

lhreaandgfosl té semgive sounduRfusowigeslofedquating a combined
ave, - g keen, ugngg%gggﬁ lized,to the

f ul g‘g{gar e o%ht \éed%\’fm-n?x pat h. %% afivel v’ one

coul d use a power-preserving approach for the gain

f acOOr shav téceiving side, the receiver 64 decodes output sig-

nal 62 to derive representations of the 7 audio objects or
15 audio channels of sites 50 and 56.

In generél terms, fhe goal is to form a single combined
representation 62 of two JSC streams 54 and 58, each repre-
senting a number of c¢bjects by one common down-mix sig-

20 nal sy and one set of object parameters characterizing the
objects. Ideally, the combined JSC representation shall be
identical to the one that would be obtained by encoding the
full set of original source signals underlying both JSC
streams into a single JSC stream in one step.

25 _
To keep the following equations simple, we assume that the
relative power ratios from Equation 1 are not available in |
the logarithmic demain, but‘jﬁst as power ratios. Each ob-
ject parameter r(n} cf a certain object i can be derivgdAas.

30

_Efm )

= E{s,f (n)} Equation 3

r(n)

The transposition in the logarithmic domain can be applied
afterwards to each parameter in order to allow for gquanti-
35 zation using a logarithmic power scale.



25gu 4 41 v (+H V)(U+ V) Anot her possi-bility is
to choose the gain factor such that both down-m x
signals contribute the sane average energy to 30 the
conmbi ned down-m x, i.e. by choosing E{s2A(n)}
wpredeffogsaz(n)}.  Since the parandt ers associ atGIEER007/003598
the down-m x channels are relative power ratios, the
parameters a2,. ..,a can be used as they are

(unal tered) and the paraneters for objects 5 of B can .
be- concatenated to paraneters a2,...,au. _Once the._ _
fi AL obl el DS YhATR S RILER P Hecpigosed’ into a sub

r ef g0 Ceephd Soit O ioref etlenc eeattanm®| theheadringrhbpns is ap-
par ters Di 4 dtorelate to
thd?ﬂﬁ%féﬁEhéE‘?hg%%%ﬁ3%|%gﬁ§§ggéf§bted that only the
paraneters of one stream have to 10 be recal cul at ed,

" urfdeka e ceasin . twis e dreputdavinenak bbadali shiandaparameters
MCU 46. 1t may be furth O, t Ids 15 by n B con-
meahs® HETEES Y To %%%1 cgw)e n%a]fe(r] e%%jee%%san%é’%x of @:)C ne..
of shetorp§i ik ARNTMIKS SkFPENESaSHeWs Bt tdce for V ob-
ch s #hg inventive concept of conbining
paranetricalfy encoded audi o-streans within the
par anmet er-domain may very well also be inplenented .

100 tThet bembieédr dnwe-ohanadtsal chosern f bonferBeAufpep linear

of orhginali shagpebscalf whemild @igRald fsyrthar s,. To ensure
possibiTity would 20 be to use %pe Q%&blne %%W@k%'ﬁnntribu-
chapPErees HelPer dPERELNENZANSDS FOIHTSRCRG (WS

appt Dacd, ofaitsifurtdes qgi gnnalgsr edereacaprhigthel of

site A as new reference channel (conbined refer-

15 Sy =845, 185" 5
v 4
“winy T wen

with 7 2,

This kind of scaling can be meaningful if single sound
20 sources of equal average power have been summed and normal-

“ized to the full scale of the down-mix path.

Alternatively one could use a power-preserving approach for
the gain factors with '
25 ' : ,

o g”‘(U-fV)'gB_\’(U.JrV)

Another possibiliiy is to choose the gain factor such that

both down-mix signals contribute the same average energy to

30 the combined down-mix, i.e. by choosing

g, |E{s( n)}
84 E{Sﬁ(")}
The object parameters y, for the combined stream s, shall

35 represent all U + V objects.



25 ence channel ), the energy (power) of the first
obj ect (channel) of each signal A and B has to be
calculated first, since these are only inplicitly
avai | abl e. The power preservation for down-m x

Wi 2gesab33be assumi ng st a30 tistidd |y i ndepend®&M{EP2007/003598
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sources, gives: E{s,!,(n)}=-- tE{ii(n)}.

Efs (n)} E{sA23 (n)} = a 3 E {s A2 (n)} E{s24(n)}=

au E{sA2 |(n)} 5 This leads to the power of s Aias

E{s2,12 (n)} ' (1+ a2 + a3 + ...+ au) 10 Applying the

sane for down m x signal sB me can cal cul ate the

povselrnc:ﬁ 'obqaeptaram(emﬁis ‘agsbedated3to . thoyo¥s-maw channels

Aﬂ QSN PRL AEY ertl‘?@tpiﬁém@&ér@b&iﬁms ,@f, can be

SI gna not ransm tted, re er ence O }
|,nﬂqqqtq%/ WEE éyngépgrgg vand ameﬁers for objects
of B can be concatenated to parameters az, ..-.,ag. Once the

first object of signal A is chosen to be the reference ob-
ject or reference channel, the original parameters b; have
to be transformed to relate to that reference channel. It
may be noted that only the parameters of one stream have to
be recalculated, further decreasing the computational load
within an MCU 46.

Tt may be further noted that it is by no means necessary to
use the reference channel of one of the original audio-
streams as new reference channel. The inventive concept of
combining parametrically encoded audio-streams within the
parameter-domain may very well also be implemented with
other reference channels, chosen from the number of origi-
nal channels of sites A or B. A further possibility would
be toc use the combined down-mix channel as new reference

chahnel;

Following this approach of using the original reference
<channel-of site A as new reference channel (combined refer-
ence channel), the energy (power) of the first object
(channel) of each signal A and B has to be calculated
first, since these are only implicitly available. o

The power preservation for down-mix signal A, assuming sta-

tistically independent sources, givesr

Efsi(m}= ZE{S (n)}

i=l

The signal powers E{s; (m}.E{s (M} are defined with their

relative powers a,..q; to E{ﬁin{k



g; El's123,(n)1 25Yu4l= 2 gel EtrA2 i(n)) (power
ratio of first object of signal B wth respect to
reference object Al) 2EI.S2 i(n)} YU+2 = g b282B gA
0,24,(n)1 30(power ratio of second object of signal B
woenavmBiz zed to t he power of tH® reference EBLEFROVAPIISIS
E{SL (fl)} y+3 -b3 2 gA E {sA2. (n)} E {4, (n)} E
{sA2, (n)} 5 As the previous paragraphs have shown,
the inventive concept allows for the generation of a
conbi ned audi o-streamu arithmetic
operations, hence bei ng%ﬁfﬁﬁy %’i 4? extrenely
efficient. Thus, the coifshan}on, rE‘{sj"niml)h pl e

parametrical |y encoded audi o-streams can be per- 10
formed inreal tinme. To further er]rapram e the great
5

flexibility of the inveR{iyen}=ay (n)
5
This leads to the power of s5,as:
- Efsi(n)
Efs} (m}= AL,
’ (Q+a+a,+..+tay)
10 Applying the same for down mix signal s, we can calculate
the power of object s; as: '
: Edsg (n)
Efss, (00}=+ {’* }
! (+b,+b,+..+b,)
15 Now we can build the new parameter set for all objects of
signal s&: o
»: {(not transmitted, reference object, implicitly
“available)
20 y2=a-2
Y;=4a;
Yy =4ay
- g Efs(n}
25 yU+l z
£ Efl (m}’ |
(power ratio of first object of signal B with respect
to reference object Al)
Doen= by 2 Efs )
U2 2
2 g EfL(m}
30 (power ratio of second object of signal B renormalized

to the power of the reference object Al)



- concept, Fig. 6 shows how a nonophoni c signal 70,

caused by a single speaker at site 56 can inventively
be conbined 15 with two or nore JSC coded signals of
speakers at site 50. That is, due to the flexibilit

wobosshessénvent i ve concept, nonophonic si gnal BCHEF2007/003598

10
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arbitrary tel econferencing systems can inventively be
combi ned with paranetrically coded nmulti-channe

(mul ti-object) sources to generate a JSC- 20 encoded
audi o si gnal rep jng all original audio channels
(object§g Fxtén npatibility also wwth renote
stati ons’thal gfeB (wgbl e to transmt JSC objects,
but traditional nono- 25 phonic signals, this
technique is al so appllcable to insert a nonophonic

object e.g @ﬁ]E-F iky conferencing device into
t he obj é’@tﬁbér )

' The above exanple with
the JSC strean1A‘?§§ﬁgﬁh1x 5,1, pa-30 raneters
"a2...% and a nonophonic object C (down mx Sc) |eads

to a Zt%néo g}%%l%&ﬂﬁ{aﬁd/ﬁ%ﬁst hea HO W VX, Sﬁtgi‘ainﬁént-ﬂ.ve con-

galn tors-as di scus
pr @@mmkloafﬁd fiars g eBen Pt aifift s @ nSPmﬁ%Eﬂ%ﬁP%a‘smm
(rekengnealghamiple appthmetiy @waidtdbine) y2nca2boplnyg compu-
a3t¥1 15na%l§20 eextEL{errgeﬂ.)y} (.Xflflcn.gntgAE‘k'ﬁ’t}g the comblnatlon of

multiple parametrically encoded audio-streams can be per-

formed in réal time.

To further emphasize the great flexibility of the inventive
concept, Fig. 6 shows how a monophonic signal 70, caused by -
a single speaker at site 56 can inventively be combined
with two or more JSC-coded signals of speakers at site 50.
That is, due to the flexibility of the inventive concept,
monophonic signats of arbitrary teleconferencing systems
can inventively be combined with parametrically -coded
multi-channel (multi-object) sources to generate a JSC-
encoded audic signal representing all original audio chan-

nels (objects).

Extending-compatibility also with remote stations that are’
not able to transmit'JSC'objects, but traditional mono-
phonic~$ignais, this technique is also applicable to insert
a monophonic object e.g. from a legacy conferencing device

into the object based stream.

The above example with the JSC stream A (down mix s,, pa-
rameters a,.q,) and a monophonic object C (down mix $.)

leads to a combined signal Z with the down-mix signal

S; =84 54t 8 S



(power ratio of signal Cwth respect to reference
object Al) 15 The af orenenti oned exanpl e of
transcodi ng/ mergi ng two JSC streans depends on the
representation of the power of,the objects i 5
‘WPﬁ&ﬁﬂﬁgﬁﬁon 1. Nonet hel ess, th%ﬁsane invent?@gﬁggﬁgwgSB
can be applied also to other ways of representing
this information. 20 Fig. 6b again enphasi zes the
great flexibility of the inventive concept. '
inggggokglrwkéggbﬂ@ngghamg@uggéapp%@vﬁoglei@ndﬂﬁﬁ$ object
based o the nulti-channel scenario of Fig. 4 and
f uPeKerABEESshows how easily a prior art nmonophonic
au- 25 dio coder present at audio source C(44) can be
I ntegraged J At @ 2T ki z6hqnaek rayde ockamer enxglicitly
using thE inventive MCU 46. As preyiously nentioned,-
5the inventive concept is no@vﬁé;aggegtricted to
JSC-codiyng dpavi ng a predeterm ned fi-xed reference
channel . Therefore, in an alternative exanple, the
power ré?réanay be conputed with respect to a
ref erence channel, which is varying with tinme, the
referen9§=ggannel bei ng the one channel having the
nost enérgy within a given 35 predeterm ned tine
10interval. Inste d o& normal i zi ng the band w se
si gnal pomergyaﬁa%ﬁﬂ o the power of the corresponding
band of ygnfﬁ?e'@{sefg}énce channel (object) and
transposi ng the ¥4sult to the logarithnic (dB) dommin
as out | i(pedelsy rEqaat P6nsignaheC Nt Hal FeSPRGa i@ Fedgyence ob-
t ake pL%%%trgh@tive to the maxi num power over al
-objects”in a certain frequency band: E{00
pnonn#0=0=1. . al dEquati on4 nTXOE-V(n))) 10 These | '
15N0rTRY | 26t qosveri areddiesxdmbl € hofir & rgPeEAdiRI4AMET Gy two JSC

r epsrteziseea%satde_ ncgé) %ﬁ)t teedepp¥sENEibesn | bA tBEI pBWED of the
a certain upper border

i , _Ssince they {nnatel n y A
t akebineteal Ak sIbEERedR BBAGIPD Thi @%&%Eﬁ%‘s%% %ALY same in
ent @i i e dieawbacin dfe hepp iged atscartgniathare ways of repre-
addi ti.onal .para r_far. _the no 15 | onger a-priori
knowr Pt e réhce C%Eﬁﬁgﬁ.o he mi xi ng process for this

20scenari o woul d include the follow ng steps (that .
agaifyhage Lgabe eaprbhedzest ther geaeh Julsixdhdlity of the in-
Sepgerz?tt.iexlré/)c::oncept incorporating one monophonic audio source.
Fig. 6b is based on t_he multi-channel scenario of Fig. 4
and furthermore shows how easily a prior art monophonic au-
25 dio coder present at audio source C{44) can be integrated
| into a multi-channel audio conference using the inventive

MCU 46.

As previously mentioned, the inventive concept is not re-
30 stricted to JSC-coding having a predetermined fixed referx-
ence channel. Therefore, in an alternative example, the
power ratio may be computed with respect to & reference
channel, which is varying with time, the reference channel
being the one channel having the most energy within a given

35 predetermined time interval.



20 W have stream A with its down m x signal sA and
paraneters (nornalized power val ues, Equation 3,
‘Equation 1) for U objects al...au. 25 Stream B

consists of the down m x signal,-ss and para <
w0 23 %‘?}5}5(&37%63398

(@& A conbined down m x si gnal can be forne

according to one of the options already shown: 30 SY
= AI'l nornmalized power values for the conbined
representation y, have to be set in relation to the

ObJ EoitMd b M MaR~ 3% ek pawer wobeaslqgmdl gsdvedfvalues to

S

gnhal Y. Ther re two candi -, .dat f [ thi ;
e IAPEBT o0 O VORI ARG Wﬁ%ﬁeég%éé‘t@dzfmfereme

A othdes TaxobieTobj eotl dfraBspbetihgcameberddislit i t¢ eghe loga-
by having. a rQﬁﬁgé%ga@OW%%lﬁﬁEHObngéﬁétiJm'§, the normali-
e

decision can be na

y conparing t bsol ut e

ower

%f B PR AR dARES, DAGREN SR AT Fus ( e [ BRACTBR Pgver over
t hea POV aft & Hie dowe riaX nsitgaghen¢Eduandon 2) to

get: E {s(n)}E {s(n)} (n)1l. = and Efs2B (n)}-- ) ru

10 Now we can conpare the maxi mnum obj ect powers

wei ghted with the gain fBéFoN$ of the down nmix

. , =1 Equation 4
Vpr_ocess. eA E fnotm,(¢)s m?x(E = )i & }_ﬂ)")}? quation
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These normalized power values (which are given in a linear
representation) do not need any further 1limitation to a
certain upper border, since they innately can only take on

-values between 0 and 1. This advantage entails the drawback

of having to transmit one additional parameter for the no

longer a-priori known reference channel.

The mixing process for this scenario would include the fol-
lowing steps  (that again have to be carried out for each

subband separately):

We have stream A with its down mix signal s, and parameters
(normalized power values, Equation 3, Equation 1) for U ob-

jects a,..4q;.

Stream B consists of the down mix signal s; and parameters
for V objects b.b,. '

A combined down mix signal can be formed according to one

of the opticns already shown:
Sy =845, %8 5p

All normalized power values for the combined representation
y, have to be set in relation to the object with the high-
est power of all objects of signal Y. There are two candi-
dates for being this ‘maximum object’ of Y, either the



15 Whatever object's power is higher, this object
wi | serve as ' maxi mum obj ect' for the conbi ned
paraneters yr. As an exanple, let a2 be the overall

Jover obj ect am p40f both s
W(E%%/ﬁ&g% 24 gpakerAoandses

°
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all other parameters can 20 be conbi ned as:
=a2 Y2=a2 Yu = au 25 EN'74 gA (power ratio of first
Obj ect of signal B with respect to 'naxi mum object"’
here a2) 2E N .,(n)} 30y2 -b2 'gram E max (n)}
gzgna}gn{m obije(:ﬁ)bfm vr- thy Ragifnb sfer)dct HOrB,t liogh can be

ex%g%%&ﬁgﬁgngar aueters, f%r&?fﬁ@é 6l Ofr A GARE 17 .

si nce si carried the overall
maxi mum obj ect .

This decision can be made by comparing the absolute power
of both candidates. Again we can use the relation to the
power of the down mix signals (Equation 2) to get:

Efsi(m} ()} and B (=2 E{ss (m)}

E{SA (”)}— o | Z

i=1 =1 !

Now we can compare the maximum object powers weighted with

the gain factors of the down mix process:
g -Efsi (m}>g Efsp, (m}7

Whatever object’s power is-higher, this object will sefvéf‘*v
as ‘maximum object’ for the combined parameters Y.

As an example, let a, be the overall maximum power object

a. of both signals A and B, -then all other parameters can
be combined as:

=4

YVa=0a

Yy =0y

N 0)
o gi E{SA (”)}

(power ratio of first object of signal B with respect

to ‘maximum object’, here )

Yy 2='b2--‘£._E_'{fEf_l_ﬂ?‘_('1)_}
) + gi E{Sjm(n)}

2 B (M}
=p, 88 T TS
Yy.v =0v gi E{sim(n)}



5 Also in this representation, the insertion of a
nmonophoni ¢ obj ect can be done accordingly, e.g. by
assum ng V=1. Generally, the transcodi ng process is
carried out such that 10 its r uIt appr oac
WP 2§33 hat woul d have been ac%reved i f all@g?F%?ﬁgrnﬁm
obj ects for both streans. had been encoded into a
single JSC streamin the first place. Fig. 7 shows
an exanple for an inventive audi o signal genl5 erator
for generating an audio output signal, as it may be
used within MCU 46 to inplenent the inventiv
corfsaptthis eppRdfdi ki g aifdifdtatigr 1 ‘g?‘ﬂrﬁ of A can
an rdiie %h@ﬁahgéacebﬁﬁbel@ignalchanaeklednbheeovéﬁdll maxi-
a para ter cal cul a20 tor 106, and an out put
i N8 884€£68. The audio signal receiver 102 receives
5a first audio sig- nal 110 conprising a first ,
dowy-4g % rchannelr e%)]z%eli'ﬁ\éltﬁ@nl NthbOhi ABEFONoANoEWA @bnophonic
nmore first orhg a channel,s d corn bgs prrsrgg 3n,
or IIFRAT FaPahEt 8PT 186585 HRY
original first channels descrlblng a property of one

of 4. anh %'n@heftiﬁhsegéﬂﬂslﬁraﬁéib E%SQ%Q&l%@ aut such that

ref er ence ¢hannel he audi 0 ‘si gnal |ver f
Si

10f uritfer TREBLF vEPRF BTG 406 es?"l;lﬂ:al 5 B e ]?een
a SRaRe edoWE- M1 elrdrrind0 mﬂjetISafhavbngh streams had been

InféHég?QdQQn%g %tskﬁg§é 988 seron o igidali Ghapngke.

Theaudi 0 signal recéiver outputs the first down-m x

~chan- nel 110a and the second down-m x channel 112a
t 0 @iy .l MPWhodes ein thanplannklr eentinventi®é andlbhelgnal gen-—
first do nrx channel, 110a,

L3 hathfdic 1124, 9N ﬁ#ﬁn %% ﬁa%ggaégﬁgﬂgr99§H% as lt may be
paﬂaﬂﬂieﬁt@ahcupﬂtéﬁ l961mpiﬁ@e%%dﬁﬁbPQﬁﬂﬂﬁﬁﬂﬁ'QE@EQPt
derives a conbi ned down-m x channel 114 by conbi ni ng

the first down:nix.channe 0anan d dowg- gi .
Chéﬂﬁ%laEQﬁ% sEggal ygaﬁﬁggﬁrnaoﬁh%o 8§§%%?x5%ﬂ 8}5 signal
di retdiyen ﬂﬁ@utareﬁuns?#huﬁth}n@ﬁelgﬁdeﬁlf@ﬁ&mﬁter calcula-

200" i@inalpgauding ehannebst Theepasceet@s. cal cul ator 106
derives a first conbi ned pa-
‘The,audio signal receiver 102 receives a first audio sig-
nal 110 comprising a first dowh—mix channel 110a having in-
formation on two or more first original channels and com-
25 prising an original parameter 110b associated to one of the
original first channels describing a'property ¢of one of the
original first channels with xéspect to a reference chan-
nel. The audio signal receiver 102 further receives a sec-
ond audio - signal 112 comprising a second down-mix chan-
30 nel 112a having information on at least one second criginal

channel.

"The audio signal receiver outputs the first down-mix chan-
nel 110a and the second down-mix channel 112a to an input

35 of the channel combiner 104 and the first down-mix chan-
nel 110a, the second down-mix channel 112a, and the origi-
nal parameter 110b to the parameter calculatqr 106.



rameter 116a describing the property of one of the
first original channels with respect to a commmon
referepce i?gnglo nel and a second conbi ned

ar anet er escri bing the operty of a

Wfﬁ?““?’?ﬂ%ﬁzi rst original chgnnel s@%rpof %/he atﬁ?te/gg{m}?r?gsgs

second original channel with respect to the sane
common reference channel. The first and second
conbi ned paraneters are input into the output inter-

1gaﬁeﬁggégﬁel“@%ﬁﬁlﬁ&ftﬁ@! HEELYYLSa t henlciondd ndown-mix chan-
Fi REL| 914?1%2"]35%#??%{ gﬂ% a%érgpa&]&?lll I&W&Mué‘@ﬁlOa and a

out puts an out
si gaabnd2Q@oeanpiksichgnnké 5 by ndedoy. IRBRARe(che doun-

114 .and, the {irsi a0d secantaoricead tpaceimyetse lisderl
anfit flgg g% éFI'he audi o out put si gnal hgs thug bein FLying
5 depiradnad t Aedio fEaNcdnst ruct i on of the i nput

audi o signals and hence w thout conputationally

expensi ve rati in 0 r B
e T R U PR ‘i‘f‘“‘m‘i pa”.
eammeemglbé@e@eéﬁrabase @%ﬂ?ﬁ%tﬁpp‘?%aeﬁ the first

ﬁg%ﬁigqﬁﬂﬂ cR@hhé@ﬁ'ﬁitM,rbhpeabova equammonsrgﬁgmpnce chan-

10ra@tlr|% nﬁoﬁ%“?‘?% Chmﬁ"g fo:ﬁ %%%%I \Mi%be a&ecﬂ%mg the

SISES ative
r atgreperd@ Ndnetrfrdhess Ol‘tem%ft’é%%nfhﬁ%t grh%}nal channels or

regly ingled.t Qeasﬁpsﬁéfs@cw@r@asmﬁﬂ GJhaofnedewaazh respect -to
par Amet or s Therefore,. al SO er§ i n&gnd d
ampihie uERMHeSSHIEE  FE TGHREC prope T es oF %g'l vidual ooon

audkﬁﬂﬁhﬁﬁMebaramathras aoer efapibnsintmy B uSaFPut inter-
eg eewgl(r) %?ng%ﬂayﬁ?&&%@e Ewked whéh cespacid t down-mix

AT I X hantel, Ao Olpunatiy, the
harlﬂlt;ﬂfte bereffdse outputs an output signal 120 comprising
‘the combined down-mix channel 114 and the first and second
combined parameters 116a and 116b.
20 B
The audio output signal has thus been derived without full
reconstruction of the input audio signals and hence without

computétionally expensive operations.

25 Within the above paragraphs, the general concept of mixing
two or more 51gnals, each being based on a JSC parametrlc'
approach has been shown. Partlcularly, the above equations
show how to apply this technlque for a case, where the pa-
rametric information consists of relative power ratios.

30 Nonetheless,“this technique is not restricted to a specific
representation of object parameters. Therefore, also pa-
rameters describing amplitude measures or other properties
of indiyidual audio channels, such as correlations, may be
used. The power ratios may also be computed with respect.to

35 the combined down-mix channel, at the cost of transmitting
one additional parameter. On the other hand, one benefits
in this alternative scenario from reduced computational

complexity during mixing of audio-streams, since the recon-



in this alternative scenario fromreduced

conput ati onal conplexity during m xing of

audi o-streans, since the recon- WO
2008/00336227PCT/EP200710035982$truct|on of pd-PEPRPMRESS

““meWWgyPeference channel , which is not explicitly

transmtted in "generic" JSC, is obsolete.

Furthernore, the invention is not linmted to a

tel econfer... 5 encing scenario but can be applied

whet evet i anl bEpkazi pgwet pefraﬂm riefegtsirest channgla which is

_ggggLee§% éﬁ%% 119, FRXNEQE -eXaPB| eibeohd@lete.

- odi ng sc enes MPEG spatial surround
and others. 10 As has been shomn the inventive

CO?E%EBe?M@ﬁeﬂ't@@ﬁlﬁ£Eﬁ%Emﬁe55lyotnbimmkﬁdeg@cq teleconfer-
r enot e st at<-ons, (gr ovid 1'9 bae

5i nfBCthE DEFRRTLDALEY “enar i A@:ﬁgﬂ%?%g?kcmahggﬁiEXlng ot
cop‘alramagrncﬁ dbfiterentindlj ext sspabanstreRB ifveiriimed. This
ﬁggfgﬁrglt §?%ﬁ%p%\sb@%@|ééﬁi QJ’iIthW?V%CQﬁcbeﬁ)hgsenhemgs, MPEG
ata ca enerated such that the
ar§P§EF?ébF%rf%?n%ﬁﬂHF‘Hg“%ﬁﬁputatlonalIy eff|C|e¥t
conmbi nation processes. As such, it is an advant ageous

Ch%fa%¥%£'§éé& QBOQE 'Qﬁﬁﬁtiﬂ@bﬁﬁﬁﬁﬁeééhéeﬁtte&bhe&mlows to
ntsaX%O express t e

ect
R e e R
m‘:‘ |er§hBPh6nD@€£:&§1h&lh&nﬂ'¢1e¢Il'B§ artg edthéasgdesrepario. Apart
t%lS%o%SQE “HE?f%E@ﬁEeogﬁgﬁﬁp%t?é§m§'tthe inven-

orrrasto paranetr|

en@od@ ﬁ@hFﬁBFeaéﬁPgﬁhﬁwsaQQWod&ﬁﬁﬁﬁ@?% F3¥8|8fo%epfgsentlng

151e%b%hmeh¥1@dhﬁtbn@ah0HéuﬁénﬁﬂanudmpuuhtEham thdheare suit- -
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i.ned _.down I f h
:2%1§| 536n- ?ﬂ%ﬁi réﬁa?omggtggﬁgﬁgl§§r“&ﬁ%léf@ﬁﬂ @ombination
processes. As such, it is an advantageocus characteristic of
an inventive parametrlc bit stream syntax to express the
object properties in such a way that two streams can be

combined by performing merely simple operations.

Therefore, the inventive concept also teaches how to create
appropriate bit streams or bit stream formats to parametri-
cally encode multiple original audio -channels (audio ob-
jects), by adhering to the following criteria:

e The combined down-mix signal is formed simply from the

partial down-mix signals

e The combined parametric side information is formed
from combining individual parametric side information
and some simple to compute features of the down-mix

signals (e.g. energy)

s In no case, a complex operation such as a decoding/re-
encoding step for the audio objeéts has to be per-

formed.



The conbined parametric side information is forned
from conbi ning individual paranetric side information .
and sonme sinple to conpute features of the down-m x

signals (e.g. energy) 35 |In nggcase, a conplkeXp2007/003598
w8p ?@??8% such as a decoding/re- encoding step for

the audi o objects has to be perfornmed. Therefore,

the paranetric representati on describing the objects
has to be chosen such that a conbination ("addition")
of two or nore object streans is.possible using only

bit 5 streamfields that are ' fi., st ah-—
parBHAHi T F&S W&PWE%F&H, rgégé%%ﬁél J??/n Fs)cl?é rr,stbﬁlgbtio t,:h? 0]:
conpadies rets ites bef chiosedowncii khat ghat g gt i@hel @fidition™)

pe dvgéagebr AR X Pl df Ot Sdiahs aid epsesaplat usng only bit )
cou e

usi ng nornmal™~ 10 ize wer_ val ues ( tiq .
54) SicreC DBLABS TR TGS (Patdls fdo T O g omeTrie
| ogaidd hin formediriessnizad possdB)yantmphent@ueeith e megrics of
a cgld ahn, NYmersof | ger efibe ibeid1ue) .
reﬂﬁggé%gg?ﬁgggdﬁ§%¥?§€pgiﬁdiges.eihgﬁ%it stream
syntax should allow for easily increasing (or

decigasiigp1d hod BunhTherepireskpeat ipar ametdrise jysing normal-
strea e.g. b i npl enat i-ng, okBsestd &G Orth i aht
10, enb@?n%gp%‘g‘?%r?é%}es@ ( u%%%%?% %gc,kggee?ﬁl\?en}%? ve o lose MY 4
conbeptrahbfasnédr iatapst FAWLLIthRLE gspresentation (dB) an
CO“@H%I"E“ LRAatE Ye8f kbCiente S0t NAtmiosr 0bf pguaneteer steps or
20 cally "encoded audi o-stre . 4 heshi gh: " -
CorhF et | BHRT= ST B Y G g Bt G Cpicept t grream =y
nottagesshbolédal bow fiexi Aasi hyinbeer oS BHANHY sAergpping) the

15°0 L'uﬂl?%r R r&?j@ﬂ ypafﬁﬁe%é'h?@”@hs;; Wt edurc,anebg. by simply
connined In real t)ne, nmay. be pProvi . . S
i NVEPRFYRERHHI I 5] Jg‘}ﬁ;ﬁrtg‘é\\{%roét 5 mPnggbf"?’r‘ %1??/“2%5'
nunbers. Al so, the precise paranetric representation
(ISChmiized; 10,1 | Lot 1fndiiR: iRV IgeRseRbr] 8 Nost flexi-
mandatory. u?ihernpre, as eady nentione ther . .
ParBAE ARG CORRPHER SEHAES, IR RETEONABAPY Roduar met
2Ur cQUNY sabedes, amayobsttbenbasbeette the high computational.
app%%g%%&%g%?ndthgvgm”éﬂii '“%3Hceﬁg)f@rhbﬁrﬁg%ericted to a
u

t he bns necessary do not necessarily_have.to -
be apBLMEY NHMGRF (WA 12T L RATCBRBRESY | BRATCLPSILY, the

usi pgahae16xawpk ehDSBs, bASIdCabiard dmherealnttegreat gtry be pro-

circuit-_ alsfh%% '%EQ %&Hfﬁ”éf’ﬁﬁfrﬁ%herator in arbitrary

cal3698§|g?sfﬂhhlc qgé'mnl even more increase the .-

- 2%peadrbershe M apenthee PEGREESt PAEPREHFAG FEPTERgNTation (JSC)
appliseat ik@n 19f ykReakBVERt vaveancept concepal isi net mandatory.
Scegggkggimore,‘as already mentioned, other parametric coding

| schemes; such as the commonly known surround schemes, may
be the basis for the application and inventive concept.

30

Furthermore, the computations necessary do not necessarily
have to be applied in software. Hardware implementations
using for example DSPs, ASICs, and other integrated cir-
cuits may also be used to perform the calculations, which

35 will even more increase the speed of the inventive concept,

allowing for the application of the inventive concept in

real time scenarios,



Because of the flexibility of the inventive concept,
inven- tive audio-streams may be based on different
paranetri c representations. The paraneters to be
transmtted could for exanple

so be anpli
WegW8Heée tine differences be- g tween ori glﬁrkﬁ‘glﬁp:glg'/?ogss's

channel s, coherence neasures, and oth- ers. Thus, the
general concept of mxing two or nore signals t hat
are each based on a JSC-style paranetric approach has

10 Ebeen s%h%\%’nte:h%h?l@995§lggyaéf Of}Se SHIPMEOW GotRipt, inven-

t hi'® Fechni qu a case, Wwhere t ar
i nftdreat 2 eA QOTEF RIS ofaye| B8R | Pésﬁgv\éfn atr{?%?e“t ‘parametric
'\brteéﬁi%ls%%%attiibﬁstewhal fldeamstans teste i tratnlis tagl gould for

EE%%#%#%S eseBtatn@ﬂlgmd%mﬁ%gﬁd¥y§““¥fﬁ§ differences be-

elnvenlonls not m t ed

5t el et @rfslgenallngusleenghia@nehf: c%?h%efhﬁf’plni‘eélf‘%rr?san;?nd oth-

casg,s Where mul - tiplexing parametric objects into a
single JSC-streamis 20 advantageous. In addition

"this technique allows to seaml essly include | egacy
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r emiues, St elhé ogsnpreli diangeptsi oyl BirbABpHoW 5| BREF signals
'ntékéé“%fgnéﬁgh hased; SGENAri:-style parametric approach has

been shown.

The above equations show how to apply this technique for a

"casé,rwhere the parametric information consists of relative
power ratios. Nonetheless this technique is not restricted
to a specific répresentation of object parameters.

furthermore the invention is not limited to a teleconfer-
encing scenario but can be applied in any case, where mul-
. tiplexing parametric objects into a single JSC-stream is

advantageous.

In addition this technigue allows to seamlessly include
legacy remote stations providing a single monophonic signal

into the object based scenario.

Apart from the actual process of combining different object
streams, the invention also shows how different ways of
representing parametric data are suitable for enabling this
combination process. Since not all possible parametric rep-
resentations permit such a described combination process
without full decoding/re-encoding of the objects, it is an
advantageous characteristic of a parametric bit stream syn-
tax to express the object properties in a way that two
" streams can be- combined by performing merely simple opera-

tions.

Depending on certain implementation requirements of the in-
ventive methods, the inventive methods can be implemented
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20

25 Apart fromthe actual process of conbi ni ng

di fferent object streans, g i nvention al so shows

how di fferent ways of representing paranmetric data

are suitable for enabling this conbination pr ocess.

Since not all possible paranetric rep- 30

resentations permt such a described conbination :
praqce wi t hout . f ul ecodin e- h -
B HRE Te i B00AREAgeots onaraat epPafichofep be per
feamanet nbénbi ta stigrrmadynsteargeo ress the Bbfeegular a
CE[ aperigs in a bﬁ@yﬁ nﬁ@lé&fﬁ&@ﬁc&ﬁ[& b%eéaﬁbn_@ec‘control

ger or m- ng ner el e opera- 35 tion

I n
ﬂw&@r s tétﬁlﬁ/sa’rre whit: |QﬁﬂPéH=’éﬁteat"‘P&§7 @arPrkPeg rammable

REF R st Y audingi tadc st arage visdiiumrg IheETthods are per-
artl cuI ar  a disk, DVD or a havi n eI ect ronl le)ffore 3

SRRFEFBI Y si GRAl £ISEGTRd ThEFCon " whi &h -
cﬁ:&@nﬁ:reaj epm@ham prrogiuatmedi © 5acpmpgtfem systenssochd on a

ar% tggreqlqa{a/a] | \rq%arrlglods‘%ﬁ g?gg:g{n”%@de%efr@ |dperative

entiron 1s onmput er
ﬁmgfeam‘qnmdmtthm tineenpriogr aﬁrﬁfém:és stterred-lvh gpmputer pro-

' %@a c[uet?:dqqlr% G Td fomdiie: Pr ooy amreode;beifg the inven-
erative

erformng _the inventive methods Whegjl‘3
tmee CORPESs | grr@r 1N FF AR BF 0ddctCTEHE On BECPhPHt &P ving 2
};!fbc_ﬁtarh?rc&\@é dsort he datentigveatel dogls ane, otfthefref areyentive

a uter rogram havin ogr am code for
TR b MO o T Thvert e bt FIR e

the corrputer programruns on a conputer. 15 Wiile the -

ore has_been parti.c es, d -
WL, SR Ee e s, and enaiybetona ac
sdtibdre whder steé@d:emycet hos ePs kil FEHAF n SR CHMENTfat Chereot,
yari,04s %é‘eﬁaﬁ@%%%d' n,{ he hbaem spch ded aiihs tﬂf@ey @Qt that

rrade W t hou arting fromthe scope tgereo
@ baugneter densnesd tlﬁlatthﬁarf%{f% Rdn

Rdeh i @Qi@ﬂ:ﬁﬂ t @ rebinf ftefeerﬁc@ﬁ)odnms V\Ethcust to be un-
g

e Coitor RERASE By The CTATRG (Rd: FoTen o0 ndagting to

different embodiments without departing from the broader

y Sbe made

concepts disclosed hereiln and comprehended by the claims

that follow.
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‘one second qri, ﬂ

31 A ainms Audio signal generator for generating an
audi o output signal, conprising: 5 an audio signal

‘receiver for receiving: a first audio signa

conprising a first down-m x Zhannel having

information on two or nore first 10 origina

channel s, and conprising at |'east one origi na

paraneter associated with @neimof the first origina
channel s describing a property of one of the first

original channels Wth respect to a reference , '
Chanﬁﬁbma@qgm@ seernd taudifo1si et raohpd | sPngugio output
second down- nmi x_channel having information on at

| east18REseCBMETOF GPRal channel ; 20a channe

conbi ner for deriving a conbined down-mi x channel by
conbining the first dopnigex chagnekcanditie second

down- ﬁiﬁ'@ﬁanneﬁ a paraneter cal cul ator-for

deriving a first conbi ned 25 par anmet er describing the
property qf -oneof, the %u@&blOqummﬂlaﬂnﬂﬂﬁﬂﬁ#ﬁﬂﬁl@own mix

respect to a conmmon referenc hannel , ,and,8 secapfe first

l_.»-\

conbi ned papaReter NFFSA b ?%e property of anot her

one of th%r&@ﬁ@@10r¢@ameélehanneisCQEPE#S#ﬁé At | e58Ft one

nel, Midh Frespeqhctho difee of the
conmmon r ef& & ch%% ?etggd éﬁﬂ%ut put Fnterface for

out put t i ngitrize mWﬂGIHRhFE@a%m@h%|déaﬁﬁﬁ gpﬁgatggoperty of

conbi ned down- ni x,. ghanglsy, &hegfha 5t candnsasond th reSpeCt
conbi ned pé}a ers.

to a reference channel and-

a second audlo signal comprising a second down-

mix channel having 1nformatlon on at least one

second original channel;

La, channel combiner for’ deriving a combined down-mix

channel by combining the first down-mix channel and

the second down-mix channel ;

a parameter calculator for deriving a first combined
parameter descrlblng the property of one of the first
,original channels with respect to a common reference
channel, and a second combined parameter describing
the property of another one of the first original
channels or of the at least one second original chan-

nel with respect to the common reference channel; and

an output interface for outputting the audio output
signal comprising the combined down-mix channel , the

first and second combined parameters.
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32 2. Audio signal generator in which th

Conmbi ner conbi ned down-m x channel of th: ?P?gpe;nd
the second down-m x channel . 5. 3. Audio signa
generator in accordance withxlaim2, in which the
channel conbiner is operative to use a linear |
conbi nati on havi ng coefficients depending on the.

[\

' enefgﬁgggsgggggh) @h%?b@okhelﬁl&&boﬂ@&ne®1WLEMamh@im 1, in

I0an e’ene E(s
downwﬁuﬂhchhﬁn@m;n¥gadp82 i ﬁgrnggkgPa¥gt§m% of derlve the

222;‘% o e%@ﬁ' REJwnlBisarcreom natusimdavi hgn%lar Comblnatlon

nt gA for down-m x chann
coef@ﬁcﬁ@ﬁtf@BsﬁoraPﬁe ngﬁeﬁpﬁa ﬁéﬁ%:@gég??%ggﬁts]ng
;Biugollomnng equation: gBE {sA (n)} gAE{s13(n)}
FOMGL 0% B3peengralatn secouisgas et bisharina 2, in
ope
I|neaﬂugﬁﬂhmmakmmmﬁﬂinqwﬂ%%%%?|éﬁgﬁégré SgggFﬁgugg a lin-

t Eﬁ} . nugb%ﬁy%g{%]&}ﬂehébﬁﬁh Qidegimali cehannienanag hen the

T ot 1) Scsubane o2 18 M onen

the channgl cembinet
gy St opgrathveitbiusgha EpRongdgAown-mix
.conbination having a coefficient gA of the first o

,30dowﬁﬁﬁﬁ%ﬂchannel and a coefficient gB of the second

4. Audio"signal generator in accordance with claim 3, in

‘which the channel combiner is operative to use a lin-
ear combination having a coefficient gg for the first
down-mix channel, and a coefficient gs for the second

down-mix channel derived using the following equation:

8 _ E{s; ()}
g, \E{s(m}
5. Audio signal generator in accordance with claim 2, in

which the channel combiner 1is operative to use a lin-
ear combination having coefficients depending on the

number U of the first orlglnal channels and the num-

ber V of the second original channels.

6. Audio signal generator in accordance with claim 5, in
which the channel combiner is operative to use a lin-
ear combination having a coefficient ga of the first
down-mix channel and arcoefficient gy of the second
down-mix channel derived according to one of the fol-
lowing équations: o '

_vu 4
gA“mf gB—(U+V)
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down-m x channel derived according to one of the fol-
low ng equations: gA = wgB (u + 33 or U gB (Ut

V) (U+ V) 5 7. Audi o signal generator in accordance
with clainms 1 to 6, in whicl3xhe paraneter-cal cul ator
is operative to use a predeterm ned channel of the
first original channels or the at | east one second
ori ginal channel as common reference channel. 10

8. Aulfo signal generator in accordance with clains 1

to 6, in which the para cal c IS operative
to use the reference dhabhel of theMirst audio
signal as the com#m qnept%BE aonel) “15 9. Audi o
signal generator in accordance with clains 1 to 6; in
whi ch the paraneter calculator is operative to use

Teren 8 chann 10. Audio sign e at

accoﬁdan@emhuqﬁ(ﬂQﬁrE@qgm%t%z ?ﬁfﬁhg ﬁ8¥ géar ﬁgﬁg%Vé to
cal cylat of i S-opardtnmesd o aismitdie ofi gihal thasineloriginal
as the comyon referencg ﬁh annel  whi ch-bag thehihgheshannel

Athe o) Ingg ﬁg%ﬂ8@hé:§%@&nehna%cbb&d@@m@DM1m®fclalms 1 to -

. ener @@annels cxr

as common reference channel,‘

8 audio signal generator in accordance w1th claims 1 to

6, in which the parameter calculator 1is operatlve to
’ - -
usée the reference channel of the first audio signal

as the common reference channel.

9 Audio sigﬁal generator in accordance with claims 1 to
6, in which the parameter calculator is operative to

r
use the combined down-mix channel as the common reff

erence channel.

10. Audio signal generator in accordance with claims 1 to
‘6. in which the parameter calculator 1is operative to

! .
use the original channel as the common referencerchan—

nel which has the highest energy. -

11. Audio signal generator. in accordance with any of the
previous claims, in which the parameter calculator 1is
operative to calculate the energy E{sgmf} of the ref-
erence channel by deriving the energy E{s.’} of the
first down-mix channel and parameters
a;{i=1,...,n} associated to channels other than ﬁhe

reference channel according to the equation:

_ Elm)
E{SArqr} - 1+Zai )
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25 11. Audio signal generator in accordance with any
of the previous clains, in which the paraneter

cal culator is operative to cal cul ate the energy

Ef sp,,,f1l of the reference ghannel by deriving the
energy El sA21 of the 30 first down-m x channel and
paraneters aili = ,hl associ ated to channel s

ot her than Ihe fhapﬂeh0@§ﬁdﬂm&@gwibhthey of the
Tequatior ééﬁ ;; re

34 12. Audi ‘ ,
genegﬁﬁéﬁomm czilcac:lotrSjarﬂéé ‘Wltcﬁl SPIEAE t%r e\{/;%g%glla or 18

cl ai ns {%#@IQQ t,he @@bam%ﬁﬁrenﬁauﬂhﬂmnehsas the common
oper % W

o use the _reference S @rayon as
r ef erehecentransoErgRd tfed orﬁﬁinafgggé%%eéggﬁ%z as B
firef; ponbi-pad; panaperameyerand oAl vaS¥HES sEEEnF 0"

conbr fied par amet er for t aqjk§a§{ one:second second
or|g¢%@?l%ﬁ%nﬁéFaWF¥%%ré@ﬁbc 8r he reggren e cha

“nel . oéggiﬁalAudanneingaJthgem%ﬁC& % BBEord #?88 % Chan
any of the previous clains, in which the parameter
cal cBfator is operative to derive the conbined
paraneters using the energy E{sA2(n)} of the first

herenangydefadapmy) wiftht ey of the
1§’ecoﬁ‘8d gﬁﬁqﬂghcgggﬁéﬁ 15, 14. alobr i
in apcewdanéecﬁﬁﬂﬁscléPnWﬁ%c ﬁ%h#gﬁ§m%€@%a§§%§%er i t;S
calcg?gggglbg Q@euﬁﬁrMétuhdLﬂdﬂhﬂnQﬁupiﬁﬁﬁﬁﬁ%ﬁ%ﬂﬂ%ﬁng ©
s

gA assSociated tp the fir Tk X &gwﬁuﬂﬁ};aﬁﬁa@uel and
assoEeN&rey FéS?HgISECSEd do&ﬁ m x channel

coef fing entesgysedstom)tthed ithe SRCORENBOHRE TG # SEaPHe

first and second down-m x used

14. Audio signal generator in accordance with claim- 13,
in which  the parameter calculator ‘is operative to
further use coefficients ga associated to the first
dowh—mix channel- and gp associated toO the secqnd
down-mix channel , the coefficients used for the lin-
ear combination of the first and second down-mix used

by the channel combiner .

15 Audio signal geherator in accordance with claim 14,

in which the parameter calculator is operative toO
calculate the second combined parameter Yus for the at

least one second original channel according to the

following eguation:

'.2 E{SB(n)}
Yun = gA E{SA (n)}

wherein E%Aﬁﬂ} is the'energy of thée reference channel
derived using the enerdgy of the first down-mix chan-

nel E%Aﬁﬂ} according to the following formula:
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by the channel conbiner 15. Audi o signal generator in

_ accordance with claim 14, 25 in which the paraneter

calculator is operative to calculate t

conbi ned paraneter yu+2 for3the at Iea;]:e 2§goggcond

ggl.glrnal channel according to the fol | ow ng 'equati on:

Ek2cm3EB&(M}‘nN1- 29 H&M,(M},\mmmh'

Ek(n)} is the energy o%zth r mgnce channel derived

using the energy of tk mﬁﬁ}§tl oym-‘m x channe

Et sA2(n)} according to the foFIo fng formula: 35

ngégEggz}r(ﬂ+ta 2) m?erein a2 is the Originél -
~relating a-first .origi | i ir

P ot errenoei t el €4, ORRi-041 SAA S Saar atar e o e

“accqt OanGe, W dieanyL ofo t tree prevemirce | daetn which

t he paraneter cal cul ator i '
( is operative to proce
frequency-portions of the first _and the sgc >

1 g0owWnmid ¥o beagm&lsgasswitavcedwt%%rg.anf(?crwgtnﬁg? any of the

fre ugggyoﬁgtgigfﬁ§,SyﬁthE@h ¢pabpaednpacanealculator 1is
bperative to process_frequeﬂcy—portions of the first
and the second down-mix channels associated with dis-
crete frequency‘interVals such that combined parame-—

ters are-derived for each discrete frequency interval.

17. Audio signal generator in accordance with any of the

previous claims, in which the audio signal receiver 1is
operative to receive audio -signals  comprising down-—
mix channels represented by sampling parametérs'sam—

pled with a predetermined'sample frequency.

19. Method of generating an audio output _signal,"the

method comprising:

receiving a first audio signal V“Comprising' a first
down-mix channel having infoimation on two or more
first original channels, and comprising at least‘one
original parameter associated with one of the first
original channels deScribing a property of one of the
first original channels with regpect to a reference .
channel and a second audic signal comprising a second
down-mix channel having information on at least one

second original channel;

deriving a combined down-mix channel = by combiniﬁg the

first down-mix channel and the second down-mix chan-

nel;
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ters are-derived for each discrete frequency
interval. 17. Audio signal generator in accordance
with any of the previous clains, in which
the audi o signal receiver is3dboperative to receive
audi o signal s conprising down- m x channel s-
represented by sanpling paraneters sam pled with a

. predet erni ned %ﬁggkecéﬂﬁﬁﬁé@nﬁ¥rameter dé§crﬁﬂﬂﬂ@0dh@fproperty

generatiAg A audi 0 out put signa
conprdfsiang: ofeddievifig sk fqrﬁgfn%hd?lbané}e aIW &ﬁ»prr.ess ggt to 2
a f'réﬁm@ﬂ“@eﬁéﬁe&ﬂﬁﬂﬁ%hnaavbﬁg mnk@mmaﬂlmnmbmn¢®np@mameter

nore first original channels compri si t t _
one z@wrc%%ﬂ%%ﬁ%%?y £GP g? dn%)ﬁ i g]o%é@ofhﬁﬁ@ origl

first,ar bgéﬁ}éﬂlsci&anaelﬂledescﬁemmgma proped tariginahechannel
of the first original chagnelscyith ceapsct; taca

r ef erdride TR fre “d"second audio signa

conprising a second domn m x channel having '
|nforn§;|gg - L&ass 6Hy%u30§§&gﬂd @bhginalng the combined
chanr@&l*PYger’

a conmbi ned down-m x channel, b
conb|dnwmgmtheCH4¢Qﬂi deRA- 'R Ehﬁﬁhela%ﬂuf%ﬁ%gdse%8m%lned pa
downaghétgggn- nel; 36 deriving a first conbined :
par anet er escrlblng the property of one of the first
original channels with respect to a COWD reference '
¢hanngl, andn e sesond aorbbned paranetdio désenebpng compris-
the property of another one of the first origina
channdls or of the at |east one second origina
channel with respect to a conmmon reference channe

and OUtcgorrEDtl 09 the audi o autaut psignal ceBRhESidg drhe first

conbi

- down-mix charinel having information on at least two first
original channels and a second down- mix channel having in-

formation on at least one second original channel;

a first parameter describing a property of one of the at
least two first original channels with respect to a refer-
ence channel; and a second parameter describing the prop-
erty of another channel of the first orlglnal channels or

the property of the at least one second original channel

with respect to the reference channel.

20. Conferen01ng Systent comprising an audio signal generator

for generating an audlo output 51gnal in accordance with

claim 1.
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" an awdhen@L,puindi grabrisingc @ér d&icE Whth

down-m x channel and the first and second conbi ned

pa- 10raneters. 19. Representation of three or nore

audi o channel s , conprising: 15a combi ned down-ni x

channel being a conbination3f a first down-m x

channel having information on at' |least two first ,

origi nal channels and a second down-m x channel ‘

havi ng_i nf or ma irg?r%' alr | gast enenisecondaocpgpuedr, imple-

Zthanfef (" 20a f 7St paranet er describing. a RLopertyyefi, the

‘one péntie at npehed fafo IERPERTGHY §nalthannel s with

resngg%hg@ nbeigrgnce channel; and a second

par aneter describing the property of another channel

~of the first original channels or the property of the

at | easti ViR SeEARdosiglnadigrkdnAerPPSHneh 3r E4HRL 4™ T

to the reference channel . ntgsepei RYrSYysiedm original

conpFh&nRy- aif Guth oln;klrg)d:ﬁngltg(g%ng?a%or f or gener i ter
' A ar b, Fgmeter

37 21. Acfotrg)#uwgrthp&qgr@fnt%@r £iWBeroighnehgclomng 1s describ—

conp@farsipl ement i ng a met hod for generating :8hnels with

audi anguepptopdynal of (ME Mkt FB§ EORPTi S nggi ' _ _

5r ecq_ﬁiégégcg a fi LStcandiesi gnalnetonpri 9i rgeandi pgLo signal

down-m c%annel having.informtion on two or nore

firstconprising cif&RRBRsO%Rd " tnpri sing at | east one

coriginal paraneter associated with one of the first

ori ginal channels describing a property of one of the

first original channels with 10respect to a reference -

. channel and a second audi o signal



conprising a second dowmn-nm x 15 20 25 30 WO
- 2008/ 00336238PCT/ EP2007/ 003598 channel havi ng
information on at |l east one second original channe
deriving a conbi ned down-mix ¢ gnnel by co
wWHf 20089033dbwWwn- m x channel and thg second do ”Qﬁgiﬁgwhﬂﬁim
nel; deriving a first conbi ned paraneter describing
the property O one of the first original channels.
with .10 respect to a conmon reference channel and a
second caahihoed RAFAIEt ehreenatibhngri hetpr bpesty cofe  second
anot her one of the first original channels or of the '
at | easPréAEN_LCEMIYTT4i nal channel with respect to
a conmon reference channel; and 15 outputting the

audi o outp E%iﬁéggakgﬁggﬂéﬁsHBQnLHEXC@H&nbéneﬁy combining the
down-ni ann e

first and second co bi ne
Spar anet Eigst2GoNn-miKa RSNt FTKk tfh St ToReL Cin%own-lglx chan
par anet g1f:or descri bing a signal property of a
channel of a nmulti channel signal with respect to a
ref erence channel, the reference Channel being bi th
anot her delramaet of tfhésﬁul??ﬂ‘l&%fhﬁ%epa§?ﬁ‘ﬁ5?rordeascrl ing the

domnn]Xp&%p@?ﬁym@ﬂ'o&@aﬁﬁekhe first original channels with
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22,

23.

respect to a common reference channel and a second
combined parameter describing the property of another
one of the first original channels or of the at least
one second original channel w1th_;espect to a common

reference channel; and

outputtlng the audlo output 31gnal comprlslng the com- -
bined down»mlx channel and the flrst and second com-

bined parameters.

Parameter representation using a parameter for de-

'scribing a signal property of a channel of a multi

channel signal with respect to a reference channel
the reference c¢hannel being another channel of the
multi channel signal or a downmix of the multi channel

signal, the parameter having a value from a parameter

value range, the parameter representation being such
that an alternatlvg parameter describing the signal

:property with respect to an alternative reference

channel can be derived using only information on the
downmix, the parametér and a corresponding parameter
of the alternative reference channel, such that the

alternativé parameter has a value from the parameter

value range.

Parameter representation of claim 22, in which the

signal property 1s an energy or an amplitude measure.



25,signal, the paraneter having a value froma
paranmet er val ue range, the paraneter representation

bei ng such that an alternative paraneter describing
the signal property with respegto an alt L :
woebmneizce channel can be deri vg usi ng onl %é‘ﬁiﬁz&%msﬁs
i nformati on on the 30downm x, the paraneter and a
~corresponding paraneter of the alternative reference
‘channel, such that the alternative paraneter has a

val ue fromthe par L 4ARGG i msV\E2 23, in which
2008 00336245BET) E%gg%%‘iﬁ%%%%% 24, Parameter . ' oo
r epr eserthat pemaskterafagcodbes U SigNRMi BRCPRE™Y *© '

par anet ef; (lesquitheg rbhgestgnoht @rofenty ther chanal i e
width frequency interval of the channel. '



