Audio Signal Decoder, Audio Signal Encoder, Method for providing an Upmix Signal Representation,
Method for Providing a Downmix Signal Representation, Computer Program and Bitstream using a
Common Inte?—’vaﬁfé%ﬁ%%ﬁsrelation Parameter Valye 5Description Techn?%ﬁr/lgrgﬂ}%??%odiments
according to the invention are related to an audio signal decoder for providing an upmix signal
representation on the basis of a downrnix signal representation and an object-related parametric

information aqdsinsSan BERfE: Mt OERHSEIBLR BHlaRod B2 IS, RMASHIDRNIA Yppifing (o the
invention relﬁte l'ggsanr{a %%%?Q%g{] m%g({b%r pr%\{/}ldml%,a itstream represent %on on the basis of a
plurality of aUdio objec }gna st Other Embodiments aee \%’lﬁ@%‘é"ﬁ?ﬁeﬁf\‘}&ﬂﬂo YERYEYo a method for
providing arf GRAFEAG AP rasL Helnmm Srntmen laterdPhiersvremplatign Maxasetssialin and an
object-related 20parametric information and in dependence on a rendering information. Other
embodignents according to the invention relatpd@anmethod for providing a bitstremn representation on
the basis of a plurality of midi object signals. 250ther embodiments according to the invention are
related to a computer program for performing said methods. Other embodiments according to the
invention are related to a bitstream representing a multi-channel audio signal. 30 Background of the
Invention Intgsanisaldiisldgio processing, audio transmission and audio storage, there is an increasing
35 desire to handle multi-channel contents in order to improve the hearing impression. Usage of
multi-ganrehavdliesenteabiiing saleedsigniteant mpievemenisdeniha gserafongxample, a
3-dimensiopal haaring [MAresHoN canbs-ahRInadn Mg Brngs.AloRg AR ITRIVEAKES] satisfaction

in entertainment applications. However, multi-channel audi
ang zmpg{);ec -relaied paramefric imformation an Qm dependence on a rendering

information.

15  Other embodimens according te the invention relate to an andic signa! encoder for
providing a bitstream representation on the basis of a plurality of audio object signals,

Other embodiments according to the invention relate to a method for providing an upmix
signal representation on the basis of 2 downmix signal representation and an object-related
20 parametric information and in dependence on a rendering information.

Other embodiments according to the invention relate to a method for providing a bitstream
representation on the basis of a plurality of sudio object signals.

25  Other embodiments according te the invention are reiated to & computer program for
performing said methods.

Other embodiments according to the invention are related to a bitsiream representing a
multi-channel audio signal.
30

Backpround of the Invention

In the art of audio processing, audio transmission and audio storage, there is an increasing
35  desire to handle multi-channel contents in order to improve the hearing impression. Usage
of multi-channel audio content brings along significant improvements for the user, For
example, a 3-dimensional hearing impression can be obtained, which brings along an
improved user satisfaction in entertainment applications. However, multi-channe! audio



WO 2011/039195PCT/EP2010/064379 2 contents are also useful in professional environments, for
example in telephone conferencing applications, because the speaker intelligibility can be improved by
using a multi-c Ak "Atidvo playback. 5However,2it is also desirable to h%‘{;’é(%zﬁb%?fﬁg’deoff between
audio quality and bitrate requirements in order to avoid an excessive resource load caused by
multi-channel applications. Recently, parametric techniques For the bitrate-efficient transmission
a_ncU?r St@aaa&%-a?fc A aggiéo SRENeSCOREBING AN Wiipie aHeie OliRcishave bﬁﬁﬁd%ﬂm@eg, Lor :
example, Binaural Cue | Y , . i I oding (see,
for examplef" 0 lrléal?gernecﬁ%l% T% %%&ézdggté’%%?{gepé éﬁlﬂ?ﬂ%ﬁéﬁgg%%d%ﬁﬁégﬂ s%ge},ﬁéc:)% example,
references Eﬁ%@ﬁ“@,&‘ﬁ%‘fﬁ!&ﬁ%ﬁ n-prepublished reference [SAOCD. 15These techniques aim at
perceptually reconstructing the desired output audio scene rather than a waveform match. Fig. 8
shows & systemevetviewlaf sedhssysieve (hemedREGISHROEEN madditioh; Fgpddaishows a system

overview of UG ASYSIBMAREr e MRES SAQEHR8 TheWREG.SAQS:sysiemB@arshawn in Fig. 8
comprises an §@g90(;15encoder 810 and an SAOC decoder 820. The SAOC encoder 810 receives a

. appli . . . . .
plurality of og?ect signals x1 to xN, which may be represented, for example, as time-domain signals or
as time-frequencydomain signals (for example, in the form of a set of transform coefficients of a
Fourier- 25 Rypentransformeioe isdhadermior OMEEtpBEiEaigRsyi e SROT siREsTer810 typically
also raceivesdiovwrmixoaeaiitignisidipte dNiowhjetiaievassoriptambswithfthexahjelet Sigaaial x1 to xN.
gz%a(f:ate S%ﬁeog&gﬁgﬂm%s?iﬁis@fw SMavhe ﬁY@HQ@%ﬁ@CﬁE@?ﬁﬁh@6&@&@5&@@WEMX sigbr)a_l- Thﬁ

encaoder is;typica [ ] ngl.o . combining the

objoct SonG REE &ﬁ%ﬁﬂggc;:%% 5 ?;q@g@ %@%ﬁ&%%ﬁ%ﬁ%&%%ﬁ%@@%ﬁéfﬁN. Typically.
there are leSLHBHIHY @SR RS nYéf)‘j ?i?é‘r‘?aﬂ%nﬁr%ux M 6?%@?%? ow%?t least approximately)
for a separation (or separate treatment) of the object signals at the side of the SAOC decoder 820, the
SAOCIencoiiesskohptqyidesibet pdtvepomd!p rarmstraning thix Gigrdl sygus kyriatageas thehmix
channels) 81.2,andasi98 tesmation 814. The side information 814 describes characteristics of the
350bject signals xI to xN, in order to allow for a decoder-sided object-specific processing. WO

2011/039195PCT/EP2010/064379 recei{y_ Sc %esr is%%r cégg, i m8¢ artgl/gc{d%ggeﬁi ontrol
information 8828 {H LBy dRYif §renadhing s g}g or éxamp 4 the tser mteraction

informationResRioes R rRSFieTORTRATION 8D vh Ay (iR Htea MEESkEA Othp and the desired spatial
placenzént of the objects, which provide the object signals x, to MN. 5

The MPEG SAOC system 800 shown in Fig. 8 comprises an SAOC encoder 810 and an
SAQC decoder 820, The SAQOC encoder 810 receives a plurality of object signals x; 10 X,
which may be represented, for example, as time-domain signals or as time-frequency-
domain signals (for example, in the form of a set of transform coefficients of a Fourier-
25 type wransform, or in the form of QMF subband signals), The SAGC encoder 810 typically
also receives downmix coefficients dy to dy, which are associated with the object signals x;
to xn. Separate sets of downmix coefficients may be available for each channel of the
downmix signal. The SAOC encoder 810 is typically configured to obtain a channel of the
downmix signal by combining the object signals ¥; to Xy in accordance with the associated
30 downmix coefficients d; to dy. Typically, there are less downmix channels than object
signals ¥; to xy. In order to allow (at least approximately) for a scparation (or separate
treatment) of the object signals at the side of the SAOC decoder 820, the SAOC encoder
810 provides both the one or more downmix signals (designated as downmix channels)
212 and a side information 814, The side information 814 describes characteristics of the
315  object signals X, to xy, in order to allow for a decoder-sided object-specific processing.

The SAQC decoder 820 is configured to receive both the one or more downmix signals
812 and the side information 814, Also, the SAQC decoder 820 is typically configured to



The SAOC decoder 820 is configured to provide, for example, a plurality of decoded upmix channel
signals 5'1 to 9m. The quix channel signals may for example be associated with individual speakers
of a multi-spng(%?erlelf?ageﬁ?]g arrangement. The SAQOC decoder 820 may??ngtla))z(‘gr%%ﬁ‘tes?%omprise an
object separator 820a, which is configured to 10 reconstruct, at least approximately, the object signals

x1 to XN on the basis of the one or more downrnix signals 812 and the side information 814, thereby
obtaining reseeistructestobjestsignalardahiod omener s theresomsirusiecobiset Signals §20b may
deviate somauhatirgradhe originalebiestsignals.xinie. M. far.example, because the side information
814 is not quite sufficient for g perfec ésec(%ﬁ]strucggn due to t(gec rbft%a%reg’cflgncénn%%?ﬁ%ﬁ e sAoC
decoder 820 may further comprise a Mixer 8208 WHIcH a7 bA e AT serts reaesrethal

reconstructédF SBETESTGHRAIPEIHS dsPhiee'deraatiritolion information/user control information 822,

and to provide, on the basis thereof; the upmix channel signals 91 to 9m. The mixer 820 may be

configured fohaseAthe uesdatesactionoafsimation dusedsont ok iMpranation, 812 te datgimine the

contribution,ghfiaiirygha0y eGanatiuetarl Abiect S101ala 420,19, e upi chiapnel gianals 1. to
formation 822"'may, or%

9m. The us‘%llrd]n'ge%riac O{f info {Qgtl{%ﬂs‘use[ control In xamﬁ e, comprise

eters (alst designated as TSt G EE ISR MAh s Sithedgsaddntribution of

rendering parameters l(la : _
the individu&fPeB¥rstiOEE¥FBBIECISTIRERS 822 qbitte wpmicE i iac] wiighalis Ibn681sd, RSHowever, it
should!Be nisesaaiettiminkasy embuidintentshitheobjetisépayation, mhishtissindicatedndysthe object
separator 82f@itddwgmnty sgeathe IMixiaghwaiehiignaicatesh By HRemixehE28¢ i sanRare performed
in single stepy;&er BU@@E‘?’I@N@E@Hz}’%@ﬂ%&@ﬁ%&ﬁ&&?%ﬁgﬁp&{éﬁ%*@% d%?lgrl?e a direct mapping
of the one qr more | :

Y

nmix signals 812.onto.the upmix channel signals 91 to %“é%é parameters
may be computed on fﬁgB%Eas@lgf?h%%%ﬁ e IS AticR A ?ﬂ’é %’%&?ﬁ tePARHSH ifrittion/user
control inforHRTBH 83 1 kil sHte meERisH (P ER SeYRCO B gD g drentoafisabéirals for obtaining
an uprhix sigfraiFapre ddntateH odethdeb 2% whn Hohemrsigral iepresttiatiohicncdoblect-related 35
side informatinfigwitdbe deseribetis FigcRansbawsos o aleshesnaticlinaranisef aMREGSAOC system
900 comprising-ANSARE: deaprleh SARaTdiesSAGH HPBNRI.OZ0 RATISER:a5 SEpREAIE functional
blocks, an c&pxjag%gp%ggggm%z ?ndﬁ@'@g@% genrgr % 6C.OT e object dec%der 92%5% vides a plurality
of reconstrycted ohject sigha(l)s 4N de yengdence %n?he ﬂ%gé %55’&‘ | %/064379 4
downmix si 31%5?8§8%W@0% B St dermarohe epinbreien At diyitie represented
in the fithe deAvEisicth thestinséeenadsffeyieldhsalnrandebjaet-ritadd Side ifforMationstfor example,
in the form oftobjdioninétardéita)uIdemive ifrfonderien 922 rageiveadhiepleconginsteddehject signals 924
associated withn ey alily REbnekiesisaRe-hprevidesnay) thadasis sresh MMe-BLHIR" upmix
channel sgn@&%@ﬁﬂéj ;%ﬁ%@%g%%{ﬁ%gﬁg Sylraction 8; agrlh%l gg]t S|gtgals 924 is performed

Ich a

abj
separately from the mixing/rendering, w owse}or a separation ofsféle gﬁféct%‘écoding functionality
from the mixing/rendering functionality but brings along a relatively high computational complexity. 10
Takind fefeFedite tol I, Bhneipdihat PR SIbyCinpaterthe 3biesll dpatiefly disdussed, which
comprises amBASIDyévortgecdSehafhier 202 G der Rlend 80 privvige s/ bl iy ahifyesbapmixechannel
signals 958rifixdeRenriense; of ad PuaBRNaigN iiapress et ol (R sRMRig.indhe-dorm of one or
more downg, S9UaIshANR A ANEC RIS I R FIALI ORIy SxaBlG.D (e ofm of object
meta data).g'll' e SA decodﬁr 959 corg:ror ses § C ned object decoder %mmlxéﬁrenderer, which
is configured fo ObtallT (e Upficehanre! stgnalS o58 P BIRPRIA h PSR Sl Eeseparation of
the ob?gct deslcih e At BRIt g e B s SR isFasH ah dnfurast etdre st ieforugaix process are

dependent B&fh on the object-related side information and the rendering information.

Taking reference now 1o Figs. 9a, b and 9¢, different apparatus for obtaining an upmix
signal representation on the basis of a downmix signal representation and object-related
35  side information will be described. Fig. 9a shows a block schematic diagram of a MPREG
SAQC system 900 comprising an SAOC decoder 920, The SAOC decoder 920 comprises,
as separate functional blocks, an object decoder 922 and a mixer/renderer 926. The object
decoder 922 provides a plurality of reconstructed object signals 924 in dependence on the



20 The joint upmix process depends also on the downmix information, which is considered to be part
of the object-related side information. To summarize the above, the provision of the upmix channel
signals 928, 988 ¢&H IR B rformed in a one-step process or a two-step BB 198483 ing reference
now to Fig. 9c, an MPEG SAOC system 960 will be described. The SAOC system 960 comprises an
SAOC to MPEG Surround transcoder 980, rather than an SAOC decoder. 30 The SAOC to MPEG
Surround traRseades sAMpHRRS A SiHe HfermatieNiH aRseeRes A4, v hiett iscamfiguiesle receive the
object-related side Igtormation.(for.sxample «1 hs.faun.alobisemea il and.qateaally.

information%jﬁet?]epne r more downmix signals,and the rendering ipforma |9,n. he sj 8 information
transcoder TS HRB ¥ HGE BT ro\ﬂg%ea#%\lﬂ St St ‘inﬁ&?m%ifgﬁr%r%%}ample, in the form
of an MPEGSilizd Ui S BHge e frnsaditorserédedyuiuaivmiso idinghPi ¢Heé ide information
trartscader@82idescamfigurédsto trarsformean ohjecturakitechiparanigtric) ¥1de linfbmiation, which is
re”eV/ed ffoﬂ@c@!ﬁr‘f@i@?&l@/@%&ﬁidﬂteﬁw@%@d-@@éﬁ@(@a@mtﬁhﬁﬁﬁi%ﬂ&fﬁé@aﬂm, ﬂWOd
2011/039195PCT. 79 24aking | ' tiqr ﬁl?ﬂ%{i informati nd,
optionally, %ﬁleﬁllirl]%rgrgia{gt%}rg a%%%ﬁﬁg%[e, co tggté%#gé?gg%?}%%ﬁ?r%]ﬁ? Ad%rw m ﬁ%{lhﬂa?lﬁs _ i[?E‘).!ﬁglly, the SA
OC to MPEES SHFRATHERECHEF S Hhay B EHTGBIRE 15 FPSEAe S e BB e downmix
signals, deseriéekifor example, by the dowrnnix signal representation, to obtain a manipulated
downnux signal representation 988. However, the downrnix signal manipulator 986 may be omitted,
such that the;gutput dewamixsienalifepiesaniaton 88808 KierS AQEHMPEE Surteieng transcoder
980 is identical [Q.[hc R AN POBL AUEIEHONAN NS EARKAG MG Aukound

transcoder. The downrnix 1 g%lgq ma I%l# tor, 986 may, ggrae xample, be used if the channel-related
MPEG SurfIbid &iab IRRSAHsH S8 Aot S 16 provide & desired he ring impression on the
basis of thelipp ey dRERrahSeRateH JPITEEATRAS) MBER SPisSTRTEL K oder 980,
which rhay hechetaseinr seameplandetngfoongiblidicnhsnas Agedbrdirg§ARe dnoitdMPEG
Surround transgRsier98AmiaMdasdheicodsmnai signaleapsasenlatbisORAnddh e MREG Surround
bitstream S sieh, hah ALY ofprinchannghianals whish reRRsaRE(beaudigebjects n
accordance with the reryl\%gré[rtlg,lnf/og@auon in, u}% III? e %éx(;l)e 10} IPS%{? %Pr{%ulqqugﬁng&gder 980 can
be generatéiﬂclﬁ‘gfﬁé Y 334 ﬁ%nﬁéco erw _|cﬁ receives the P’E&, ﬁrr_. gbltstream 984
and the 20cwAtARRATIIR PepitdbeRRIfRHRINE! PEsSIRAIoR aRd BEoTacEme it e &Bpts for
decodity SARGeencpés moctiss Skpendls elan telisdevimsoineramsies, ¥HRACTREGEE! 1R used, which
provides upsBixsghaAMhebsignalsstéarrxdntat@atipmix channel signals 928, 958) in dependence on the
downmix signal 25 representation and the object-related parametric side information. Examples for this

concept can be seen in Figs. 9a and 9b. Alternag}v Ié/, >§Ah% neogded endigsipformation may be
transcodedn{g OBt &7 o%v%en%’%&vgig%glprlgﬁselgrelntaﬁénu of efampi%; a&gagwrunl'x signal representation

988) and a ERARFRIGHIAEEESER MPSFH ST AATROT BBENHIE, the channel-related MPEG Surround
bitstTezim 984), which can be used by an MPEG
Taking reference now to Fig. 9¢, an MPEG SAOC gystem 960 will be described. The

SAOC system 960 comprises an SAOC to MPEG Surround transcoder 980, rather than an
SAQC decoder.

10  The SAQC to MPEG Surround transcoder comprises a side information transcoder 982,
which is configured to receive the object-related side information (for example, in the form
of object meta data) and, optionally, information on the one or more downmix signals and
the rendering information. The side information transcoder is also configured to provide an
MPEG Surround side information (for example, in the form of an MPEG Surround

35  bitstream) on the basis of a received data. Accordingly, the side information transcoder 982
is configured to tramsform an object-related (parametric) side information, which is
relieved from the object encoder, into a channel-related (parametric) side information,



30Surround decoder to provide the desired uprnix channel signals. In the MPEG SAOC system 800, a
system overview of which is given in Fig. 8, and also in the MPEG SAOC system 900, a system
overview of wh‘ia%%l@fi?é?% in Fig. 9, the general prgcessing is carried ouﬁ‘ﬁﬁ%@‘&’ﬂ@ﬁ& selective way
and can be described as follows 35within each frequency band: WO
2011/039195PCT/EP2010/064379 6 addition, the SAOC encoder 810, 910 extracts side information

814 describiagipenchasasteriatiosnt tesinmy Audio.abiests, ARRARIaN Rakehiblis side information
consists of r. I@E@{g&%gt&% 8%%%%9&\@@%%%%(%% ations with respect to each other, i.e., object-level

differences (OLDs) in inter-object-correlations s). S Downmix signal (or signals) 812, 912 and
side information 814, 914 are transmitted and/or stored. To this end, the downmix audio signal may be
compressed@&iig Wellle oW pedBBt: Sraauns teterdea R axnirE®zuwdep tariilitdso known as
".mp3")5 IVIREGikdvanced AndCodingalfAE)-obanyothanapdo isodes. ddv-@athegeceiving end,
the SAOC degrder:@20, R20meanceRtaivigutorasiotethe arlaipababiesi Signals.cohiect »
separatlon")dgwgi;{hgglggpm&%%%p@f@fg{{gaﬁtéogm%e %ﬁgla(%{}ag,tgatougaﬂy, dt{pe one or more downinix
signals 812, 912%_. Th,eseﬁgé)groxngate Qg%tg nals (4lso esigna eélgs rec‘éﬁ&rucﬁ% object signals
820b, 924) SPETEHERFTER ATk ab G A bV EESh B TERRE BATEP T RF LIRS BifR it EiRR®is (which
may, for exdl¥ipheribel gapressraieBonat thp FoeharliBESidvatead morstoder 9Pi8) desimypix rendering
matrix1For aignena:mifpitotiedende fing:manatsix, teaffieidntiarragiverbyet tonddl sikftectively, the
separation QfdbeRRiestBnaINsaIEPIEIMBXOGH IREHEE S vRG AR YREZD Sxseuad o sinceRath the

separation sipp (iGPiRd Ryihe SRISELRSRAAAT 82he SRaLANd BEAMINg BieR indigated by the
mixer 820c, %ﬁGiﬁﬂ congglﬁgd w%’?%),asn le transcoding step, whic (ggfrt]én results n arn enormous
reduction in‘compBUtdBHA %ﬁ%ﬁ?&%&?%&fﬁﬁ%&ﬁ’ Hat¥%t such a scheme is tremendously

efficient, both in terms of transmission bitrate (it is only necessary to transmit a few dowrunix channels
plus sdime sidedrifoihation SASi€ad dNECHectaudlioasigrdlsy &ihdroidyputatibnatcdmipestity (the
processing egmpaisreletanmainlyredhsrmiesieteatputchannals minaetiasrthgmumber of
audio objectg), Furtheh Advaniagesiatdhe sar.an 6 asel N SRAIRCIULR . rendering
information input {o the SAOC to MPEG Surround transcoder 980 can be generated using
an MPEG Surround decoder which recetves the MPEG Surround bitstream 984 and the
20  downmix signal representation 988,

To summarize the above, different concepts for decoding SAOC-encoded audio signals can
be used. In some cases, a SAOC decoder is used, which provides upmix channel signals
(for example, upmix channel signals 928, 958} in dependence on the dowmmix signal
25  representation and the object-related parametric side information. Examples for this
concept can be seen in Figs. 9a and 9b. Alternatively, the SAOC-enccded audio
information may be transcoded to obiain a downmix signal representation (for example, &
downmix signal represeniation 988) and a channel-related side information (for example,
the channel-related MPEG Surround bitstream 984), which can be used by an MPEG
30  Surround decoder to provide the desired upmix channel signals.

In the MPEG SAOC system 800, a system overview of which is given in Fig. 8, and also in

the MPEG SAQC system 200, a system overview of which is given in Fig, 9, the general

processing is carried out in a frequency selective way and can be described as follows
35  within each frequency band:

= N mput audio object signals xy to ¥ are downmixed as part of the SAQC encoder
processing. For a mono downmix, the downmix coefficients are denoted by d; to dy. In



30 freedom of choosing a rendering setup of his/her choice (mono, stereo, surround, virtuaiized
headphone playback, and so on) and the feature of user interactivity: the rendering matrix, and thus
the output scelf® C5H'BE%Set and changed interactively by the user accor8HEFt Wi+ pérsonal
preference or other criteria. For example, it is possible to locate the talkers from one group together in
one spatial area to maximize discrimination 35from other remaining talkers. This interactivity is

achieved by praxigiag aylesadrs Uselilalatiacsio W R HASRASRRG % g b For each

transmitted 50139 ect its {;e!latlve level and {for non-mono renderin spatia pos&l%n of rendering

can be adjuste |srm%f':S Rapperty r85HAm gﬁéﬁh%é@?%ﬁa&ﬁd’é‘g 8 SiS HTEPIHE QEs ociated
graphical user ﬁ‘if@i?é?c%f(@@}’%‘flﬁé@e(ﬁﬁ@i%w @E}é@ﬂ%‘%@swe&tﬂ@dﬂmhlgﬂw%deg) 51In
the following, a shohiretféaen dif fritbes (RNIGAstorteobnidires.carhithihav@diesn applied previously in the
field of shannel-based audio coding.  US 11/032,689 describes a process for combining several cue

values into g SIﬁg{@n}TQXt@Qé{p Glegzé’rﬁ?sj'k?fdgﬁ%ﬁ%ﬁiﬂ ‘?o}ﬁg&ﬁnﬁaﬁ'f)f o L%Ee(% f%% e 2{s also applied

to "multi-channel |erarc?da LO co i ation"’in
uhdl

t sl
15However, it Ras Been af ﬂ’]éq%J é%“?%ﬁ%tgﬁ}o PR B PRRESSAERgsled for an
encoding of a ARANRHSHTENEL IO SREEE coRtpASE4RESomparativeIymhibh Blseakadnsame eases.
Accordingly, it Tsngr GbjdEtie ol wine grésdint Hndargighitc)coeate aticonadit cudaich allows 20 for a
provisign, storage or transmission of a multi-channel audio content with a compact side information.

summary of (e o 23 dg bisy om@%tw@dsdgemavggobw&HQA&&AQ%L@?99(19;;@6@ Aydio signal

encoder, a methodf rp arL Mmix Si aI re resen ation, a method géi%ow a bitstream

representation, atom ec £B s SO USRS SR B TRE THPERaANRE Hiths. An
embodiment a@éérﬁﬁ‘i‘fg ’t’é“l’ﬁ%‘lﬁw\}éﬁﬁé}ﬁ ﬁé&%@s@?’i’%ﬁ’&@%ﬁ’@ﬁa& e o dbr s p o 36%N upmix
signal represemnkitionsisnalic(bssidestcnatuivimbesiginadted proisen tagions s landdh) ek rdleied parametric
informasion anghincdeipendangeionaad easiesinginterMaiiaiio DRH@PFIAMIS CORYN SRS, ¥or

object- parame@ragstergy@@g%&@mlgyESQMQ@M%&gqﬁis@tq%}ela&%P ales foraplyrality of pairs

of audio objects, The lg)tgject arameter, determinator,is configured to eva gte a bltstream signalling
no OULPIIL, a fendering matrix coe mnts are given by 1, t
parameter in o?a%r to decide

« Effectively, the separation of the object signals is rarely executed (or even never

20 executed), since both the separation step (indicated by the object separator 820a, 922)

and the mixing step (indicated by the mixer 820¢, 926) are combined into a single

franscoding step, which often results in an enormous reduction in computational
complexity.

25 1t has been found that such a scheme is tremendously efficient, both in terms of
transmissicn bitrate (it is only necessary to transmit a few downmix channels plus some
side information instead of N object audio signals) and computational complexity (the
processing complexity relates mainly to the number of output channels rather than the
number of audio objects). Further advantages for the user on the receiving end include the

30  freedom of choosing 2 rendering setup of hissher choice (mono, stereo, surround,
virtualized headphone playback, and so on) and the feature of user interactivity: the
rendering matrix, and thus the output scene, can be set and changed interactively by the
user according to will, personal preference or other criteria, For example, it is possible to
locate the talkers from one group together in one spatial area to maximize discrimination

35  from other remaining talkers. This interactivity is achieved by providing a decoder user
interface;



35 whether to evaluate individual inter-object-correlation bitstream parameter values to obtain
inter-object-correlation values for a plurality of pairs of related audio objects aor to obtain
inter-object-co‘ﬁ%l%gﬂsvgﬁjes for a plurality of pairg of related audio objgg'gEl})szPr%&log“%gmmon
inter-object-correlation bitstream parameter value. The audio signal decoder also WO
2011/039195PCT/EP2010/064379 8 comprises a signal processor configured to obtain the uprnix
signal repreBentatlonosrebasis Ot Bedowrnis sighal prgsentatiannanensiig thgsria
inter-objectgagplatiervalies far sRy(RILY ehRals shrplaisd.audin.obisrls,andine regdering
information. %liﬂ'%% o &g&%\{g c?éj Lis B?e%e;dté)rfl th?éﬁélqe th@t a bit raéte r re ?or encoding
inter-object-RorrEIation Valies can he excessivaly high in Some cRsedrif WARA S8Hetths between
many pairs of 2681 BEfeersiHe_T 18%8%onsidered in order to obtain a good hearing impression, and
that a bt rate required to encode the inter-object-correlation values can be significant reduced in such
cases by usingha eQmwien Ditmebigaeas relatien:kAnhistaanyRarameterMalue-rather dhan individual
inter-object-Ig]rg(,rig{g;'&c){g1 bitskieant paramealeryalues %{jgﬁg_ut significantly compromising the hearing
impression. It has been found that in situations in whichthere are notable inter-object-correlations
between many pairs of audio objects, which should be considered in order to obtain a good 15 hearing
impression, @Scon&igetifonesrthes ivtarsisciCorrerkinng wrRyaral rsrmasedme in SR bitrate
requirerentiforsthitca e dbfedtrdorelation hifstredionparameter values. However, it has been found
that in such situations, in which there is a non-negligible interobject-correlation between many pairs of
audio objectg,;a.gapshhearing, ippression-cande-Aciead by ey ARSIHINIASHglgcommon
mter-object-{tl:1 é{r%l %%r,l, g;tag%@rg,f?a%rﬁneter 20 value, and by deriving the inter-object-correlation
values for a plurality of pairs ot reldted audio objects from such a common inter-object-correlation
bitstream parameter value. Accordingly, the correlation between many audio objects can be
considéred Wiwseffitidns deeuifaeydnatiost chivebrapiiibiecupinte thdoatfaipfomthiehiansadission of the
inter-objectdorralationdhifstitamutbchmett avdih eosdficianiyrismal o ihadvefpiagihet alieve-discussed
concept resyltg.jn-a.small bit rate demand for the object-related side information in some acoustic
environments in which there is a non-negligible inter-object-correlation between many different audio
object signals, while still achieving a sufficiently goad hearing impression. 30 In a preferred
embodimenf$FEBHECD A RAEF TEQFHIR AIGIE SBIHYaRY (5585t HRTitaroBRtt-2doFiation value
for all p&irs &irdiffepaiivelstedssurlidraisfaiston o ecnicharaklewbfiredty WEcopamprst
inter-object-gderrifatimatmistream parameter value. It has been found that this simple solution brings
along a sufficiently good hearing impression in many 35relevant situations. WO

2011/03919g (TR ARNRRAH(P

25 This objective is achieved by an audio signal decoder, an audio signal encoder, a method
for providing an upmix signal representation, a method for providing a bitstream
representation, a computer program and a bitstream as defined by the independent claims.

An embodiment according to the invention creates an audio signal decoder for providing
30 an upmix signal representation on the basis of a downmix signal representation and an
object-related parametric information and in dependence on & rendering information. The
apparatus comprises an object-parameter determinator configured to obtain imter-object-
correlation values for a plurality of pairs of audio objects. The oblect-parameter
determinator is configured to evaluate a bitstream signalling parameter in order to decide
35  whether to evaluate individual inter-object-correlation bitstream parameter values to obtain
inter-object-correlation values for a plurality of pairs of related audio objects or to obtain
inter-object-correlation values for a plurslity of pairs of related audio objecis using a
common inter-objeci-correlation bitstream parameter value, The audio signal decoder also



9 not. The object-parameter detenninator is further configured to selectively obtain
interobject-correlation values for pairs of audio objects for which the abject-relationship information
indicates a rel‘gﬁ’oﬁéﬂfﬁgﬁgng the common inter-ohject-correlation bitstrgmgf’é?ﬁ)&éfgvalue, and to
set inter-object-correlation values for pairs of audio objects for 5 which the object-relationship
information indicates no relationship to a predefined value (for example, to zero). Accordingly, it can be
distinguishegbrysithepighipitspieceiisiencynhatuagnselaes apdhunielated. audin obiegts.herefore, an
allocation ohaNU #E - INBIAUEELSONERI A JO.0AR DLAUTRPRSCR NN,
(approxmate%ﬁu related, I1s avol gd. Acc [dllng Y, a ebraaa Ion ot a hearing |mpres§|oﬁ is avoided
and a separafiol T0 Betvah ScitH ﬁﬁ%?%ﬁﬁ%%%ﬁ?eﬁ%ﬁ@%&é‘?@%ﬁ'@% is possible. Moreover, the
signalling of related and unrelated audio objects can be performed with very high bitrate efficiency,
becausé therhisdindabjgidetationshiptisdgpiaatly lisverdavarant Brer@ Rigge0fBYdiR.sueh that the
required bitrﬁ@ﬂ‘@d}&m%ﬁmﬂngﬁaawyé&&@xsh%tyEﬂ@é@&%&&@ﬁ%@&c&%éﬁ'{g&% along a very
good trade'%%?%"% n bitg_lartse C,‘giffgilgi(gnc %st rﬂgaadrl?(g 165!:m1%r.§33| n. In a Pg[efe red embodiment, the
object parameter eterr%iﬁator IS con?igu ec§ t0 évaluate an o T@% -Fellglflc‘)%nsﬂiﬁ Orfh&LS comprising

a one-bit flalf PP B IERTCSTABI ARG KTt BFaiiRausid U e trarainbine sraciteripissociated to a
given combhgatibh sewiifferentedudio R0sebjesternticasanvh stiventheiagthtsbjectsetiiitie given
combinatiorbasecretatestonnet. Gieh antinformatieniodauhr ransitacyessesficientlyeand results in a
significant reglgtian ofithe weavireshitrate e AchiSYR R 0RANeAHRGMIRIEsSion.  In a preferred

embodiment, the object-parameter detenninator is configured to set the inter- 250bject-correlation
values for all pairs of different related audio pbjects to a common value defined by the common
inter-object-légf?él h Bﬁg%éb:ﬁ’h BAVAHART TaItRIcH BT s R aRIR DE I R R BB parameter
determinatobeBeap ey aditsieadivpiiees.cokifibgheriddparseidetsidtrender feplasiertation of an audio
content3o ohtaiingHepitstieam c3fskigmatingf piar dneetebiancthe lindividualiinteeatiectaorrelation
bitstrearn pasamatersiga i e-corman BiasoesiwaielinnhistaanRAIARsIgL: BYiksing a

bitstream pasgr, heAliNizasigsaling parmeieLand.handdnalinichobisgbeonglation
bitstmam parameters gr the common inter-o % ct-correlation %ltstream,param téi1 can be obtained with

good implerRIRTAtioRSHHEReREY o35 Y BRsTerf P Em By ieh EYHLRAHIRE LRIRSHEEHe s configured
to combine &FiFted-PEPEERLE SHEnG 1 VBt cquuBeTer whITH- praTelativa BisucatRargBREsts with an
object-kvel differend dpacametchy altee-cisrivime) @ivm bpbotsl éved ofuzafitgtodipdic obpetttaf the pair of

audio objects from such a common inter-object-correlation bitstream parameter value.

Accordingly, the correlation between many audio objects can be considered with sufficient

accuracy in most cases, while keeping the effort for the transmission of the inter-object-

correlation bitstreamn parameter valne sufficiently small.

25
Therefore, the above-discussed concept results in a small bit rate demand for the object-
related side informarion in seme acoustic environments in which there is a non-negligible
inter-object-correlation between many different audio object signals, while still achieving a
sufficiently goed hearing impression,

30

In a preferred embodiment, the object-pararﬂeter determinator is configured to set the inier-

obiect-correlation value for all pairs of different related audio objects to a common value

defined by the common inter-object-correlation bitstream parameter value, It has been

found that this simple solution brings along a sufficiently good hearing impression in many
35 relevant situations,

In a preferred embodiment, the object-parameter determinator is configured to evaluate an
object-relationship information describing whether two objects are related to each other or



WO 2011/039195PCT/EP2010/064379 10 related audio objects and with an object-level difference

parameter val Ihipg an object level of a second audio object of t of related audio objects
to obtain a coi@i%%%?e‘ﬂ\%%e associated with the pair of related audio ob?gcl?éﬁ,ll %g&{%%r%%%?gly, itis

possible to derive the covariance value associated to a pair of related audio objects such 5 that the
covariance value is adapted to the pair of audio objects even though a common inter-object-correlation
parameter isatsétic Therefrendifferntroovanancvaties cignie obiaisadior diffarenkgairs of audio
objects. In paftisuWaklaige auBsber qa‘aqgff%ﬁemzﬁgvaﬁié&&ef&al&eéﬁ:%bﬁg?&@& HSIE ; the common

n&{)referre embodiment, the audio signal

inter-objects Ign: b ryal ) _
decoder is é%%%ﬁl]ﬁrggji tpa%%}g |§] tﬁ%e% I;c%%s c,)ur\ée1 gﬁ(’j’% G nJlec S Thetm 8%5%’%%%%8j3&‘ﬁ%%meter
detenninatdfis Stﬁﬁgvﬁi;)%% 8 pr8vitte TP IEiEEED NG TR oe 1P abanpisanbisifitferent audio
objects? It h4&1ple &t BbiREHREERNshiRi AU AR réEAttFencIEmodshising eheridu@méd/eabencept even if
there are a (Brretatply tamgeoh ulebednkhydicablecistinhich «resalh nglaiedtacashiotber. Obtaining
iner-objecticosrelaismivaies.iammaniicombinations. ok U IRRIESIS & PABiciRriaiEipiul when

e in

encoding ar&g-grg_% ' i0.0bject si Is using an object-related param t,IC Si qrmation. 20In
a preferred %@ﬁo i%%%tf%wqé%o%ﬁg%ﬁgﬁae aF JtGFRiing g? e ar?ﬁ;'ég iR 32%%’8%’@ bitstream

signalling paraiiter STRASY idciGaRdamra ebnRgtasdmBitstienin piideh and srerreratigacide whether
to evahtate MEFRAUEITh RIRE e Sy veTalisd Bidicdtacpaametbloy Aves terolitairgnalling
inter-objectaforietetiendvaiudsfo madpluriglitys ahpair pafsetaiedmudipyabjgciscatierabiaipy,
inter-objectigosislationvalles darapivialyotpaiiarfirclaledardie23 gRIGCS HsiRgAgommon
iner-oblectigriglalon hitstea RarAeEtaLYalue 10 ik sadiment e ohject parameter
determinator is conggured {o evaluate an opjec el1 ti Schl information, which is mcluﬁed in the
configuration bitsireamaportion, fo HateFRfe VORETE THE STh0iL e SRR Yo 18R dDFA M dition, the
objectlparafiBt&i®terminator is configured to evaluate a common inter-object-correlation bitstream
30 parameter value, which is included in a frame data bitstrearn portion, for every frame of the audio

content if it i dpeigetdenbiaminerebigehareiBlioasaaniora RhrpliobrRaiset wlated audio
Oblects using &.commaRityeloRiEal AAIANER DI AABTRIFLAAIS. AECodY, a hioh bitrate
efficiency |smg ltoaénee%tsb% ayﬂsg ti%hﬁeﬂcomrg#pﬁratlveIé,Iaré;;%a Obéé ctre ag—lcl)rgg %F [ ?ormatlon IS evaluated
only once per aucﬁ?) iace Which i detinec by 35 e pre&siB BF AESRIGHAHEHBifstam portion),
while tHe cANESatfMsreshEicismibo A PRETECRI B e r pnatration piraplweadovdide is evaluated
for every fram githiafauaie piec be. mastpiedinves péficiotiy pistecsiiis mreflectgrlfiedinding that the
relationshipriiivres ke e@iiacts: typicaliyitines gedChanpe Wifiidasan, audio piece or only changes
WO 2011/039195PCT/EP2010/064379 11 very rarely, Accordingly, a good hearing impression can be

obtained at.a reaspnably low. bitrat lternatively, however, the usage of a common
inter-ob'ect-ﬁ arpéfgf%%ggﬁls S %%‘Fﬁr?%%%g%%m%hé(%}%@% ﬁéfé’&gﬁlgﬁﬁa;?ﬁga}é"ténﬁfétrearn

porti orf whitNsHotREFelgion values for all pairs of different related audio objects 1o a common value
defined by the common inter-object-correlation bitstream parameter value.

In a preferred embodiment, the object-parameter determinaior comprises a bitstream parser
configured to parse a bitstream representation of an audio content to obtain the bitstream
30 signalling parameter and the individual inter-object-correlation bitstream parameters or the
common inter-object-correlation bitstream parameter. By using a bitstream parser, the
bitstream signalling parameter and the individual inter-object-correlation bitstream
parameters or the common inter-object-correlation bitstream paramster can be obtained
with good implementation efficiency.
35
In a preferred embodiment, the audio signal decoder is configured to combine an inter-
object-correlation value associated with a pair of related andio objects with an object-level
difference parameter value describing an object level of a first audio object of the pair of



example, allow for a flexible adaptation to varying audio contents. An embodiment according to the
|nvent.|on createoszaﬁf%u%lg signal encodgr fqr providing a bitstream r.epr%%‘i%ﬂ%&gﬁhe bf':15|s of a
plurality of audig oQDJec? signals, The audio signal {40 encoder comprises a downmixer configured to
provide a dowmix signal on the basis of the audio object signals and in dependence on downmix
parameters describing contributions of the audio object signals to be one or more channels of the
clownmix sigiakdTheiaudicsignal sntodepbisy-conhpifesapaameter prabwideseifigared to provide
a common iptprabjest-eericlation hitsiteapparameiehvalredssaciaiey wifb.a Riurlingof pairs of
related 15 %Hgviﬂaﬁ%@&e%iﬁlgQ?Jc?c?a@%%ﬁ‘i?%@rﬁéﬂd%ﬁg fleam;signalling gggg let?}; indicating that the
common inter-o}%gc%t-%orrelatp&on bitstream parameter value Is proyided instea o]%ga pluraiity of
individual infSr-Object-correlation Birdeant Paratmarars. P HePRlidib €igivd B AR 8" ebmprises a
bitstrearn foltRatiErcesrirfSFetrle ficaried Fdircrnis ebansinsipljeatiepeastivtiaion ehthetownmix
signal, a représerfatiernwéitiiecommuteinte nebjctie2cardibtion: bitstiéane patameter alue and the
bitstremn sighallieg parameter. ks emberdinepiiaqsarsingie- the inventiom.allpwsigL,a provision of a
bitstream re&!&?@ﬂ@é‘%ﬁu@ﬁUéHﬁCQ@%%EJiﬁéad{ﬁiﬁgQﬁ”&o%.mcﬁofﬁk@ﬁ%%é%' %&?Iélra lign. By providing a

common inter-ob&ct-cilarrelatlon bitstream parameter value, the object-related side Information is
i

held compalt Wiiié &t Broviding efficient information for a reproduction of the multi-channel audio
contentdvith a good hearing impression. In addition, it should be noted that the audio signal encoder
described hbre prgvidesfordtimsanie: auvaiagesivhith Bavefpenldishasiedweithregpect to the

audio signakglesosigee80nnaipaelret embadimeniihe-paiamele  Pvidanria Gonfigwed to provide
the commonjpiesspRiect-corslianDIsieam RATATPALALAluS M dspendence an g raligbetween a

sum of crosa;goweegjltz?r sv%pucé Sacgmurgeogﬁ&%%g&igovggr ;I:%Eént;‘irét héals been JOUP that such an
inter-object-CorreIatiorn Ditstream parameter value Ean bé co“?ﬁ‘put%él SRh s aE rr"i_“'uﬁiutational

effort, While SIEFoVIRREy PR Of ftetite aiRg Ssniptsaarmall gkt i e s g e a RbtAEIEmbodiment
according tdrise thigehtiorelatienperimcteamp rovideroxsigoaigured todivovidketa predetariamiged constant
value as the:gipramenditeridiagt-sairelatiampitsiteanparanigtarsvakig: lkhasdheeriawnd that in
some cases,fhe ArViRion ffa.ceastant value WO 2011/039195PCT/EP2010/064379 12 makes
sense. For example, for certain standard microphone arrangements in certain types of conference
rooms, a constant value may be very well suited to represent a desired hearing impression.

Accor&ﬂgly?”fﬁé’f‘?&ﬂﬁﬁf‘é’?ﬁﬂ‘i’éﬁ“@% SR EE RS RE R R R EYEda Hebitthfhpression in
many standbiidtspplisathscotatiemeeitve is included in a configuration bitstream portion, in
order to decide whether o evaluate individual inter-object-correlation bitstream parameter
values to obtain inter-object-correlation values for a plurality of pairs of related audio
objects or to obtain inter-object-correlation values for a plurality of pairs of related andio
25  objects using a common inter-object-correlation bitstream parameter value. In this
embodiment, the object-parameier determinator is configured to evaluate an object
relationship information, which is included in the configuration bitstream portion, to
determine whether the audio objects are related. In addifion, the object-parameter
determinator is configured to evaluate a common inter-object-correlation bitstream
30  parameter value, which is included in a frame data bitstream portion, for every frame of the
audio content if it is decided to obtain inter-object-correlation values for a plurality of pairs
of related audio objects using a common inter-object-correlation bitstream paramster
value. Accordingly, a high bitrate efficiency is obtained, because the comparatively large
object relationship information is evaluated only once per audio piece (which is defined by
35  the presence of a configuration bitstream portion), while the comparatively small common
inter-object-corrslation bitsiream parameter value is evaluated for every frame of the audio
piece, i.e. mulfiple times per audio piece. This reflects the finding that the relationship
between sudio objects typically does not change within an audio piece or only changes



5concept. In another preferred embodiment, the parameter provider is configured to also provide an
object-relationship information describing whether two audio objects are related to each other. Such an
object-relation®g#if6¥Hation can be exploited by the audio decoder, a8T{FRHYEIEEEY above.
Accordingly, it can be ensured that the common inter-object-correlation bitstream parameter value is
only applied for such audio objects, which am, indeed, related to each other, but is not applied to
entirely unrelated:siirlie.abjetiglinacopoeiresed erbRAimeRke PALAMEIRTRIVideris sgnfigured to
selectively aygljate an 15 inter-object-correlation of audio objects for which the object-relationship
information indicates a relationship for a computation of the common inter-object-correlation bitstream
parameter value, This allows to have a particularly meaningful inter-object-correlation bitstream
parameter VAR B EirtHeV Bibodifetitgacebraimytontre inentivrrereatéatometitsgeiar providing an
upmix sfgnabaeprase Hedtiopoakid ke methlsd forpfovididgra hitsiseanmdepicsen@atioauiingse methods
are based osxtheplsamevidens fsxibr abgwastiscussgr-aldip degader and audio encoder. Another
embodiment according to the invention creates a bitstream representing a multi- 25 channel audio
signal. The %sg{nebar&}ﬁ%{] ric%e a rteptLesentatjon of a dowrnnix signal combining audio signals of a
plurality of audio Objects. THe Ditstream also comprises ALt tehel spsadsaArrEidsas information
describing HEFRIRAIECHIINS A0dh6 basie ol FHelbjeterdimmbitgaianabstrihsiddimsamation
comprises switseamzigeadidgyparametenfindicatingwvhet hefothaiissirepm sempsisesirdividual
inter-objectﬁiﬁmmﬂsgé_iﬂw i3 QcPHRRRIEE H&Hﬁﬁ?ﬁé}e&%{&@ AuiakpbisaERURAHoN bitstream
parameter itstr s for a flexible usage for the fransmission of different
types of aué?oﬁ%%ggercgg%%%eﬁ ﬁrﬁ?ﬁaﬂﬁ% gltg?rléeasn? ggf%wcg}?g‘f%fétﬁ%ﬁ%}-ﬁgﬁs?ﬁégion of the
individual inteT-objech Corralatior Bie R Bai HRAIss SORIE Bt F S RECHSR e 8o ct-correlation
bitstream p&rAFAETEFTANRR RiRkHTEYBRRIFIE ¥ isauTeres Wik anlitdiyy sdaniss Abcdrdiagly, the
bitstreafn isanein-sbiteigriandiinglsoroddes iswiinhsipeithi paconepatativelissmalipumber of
related audiwoinjectsrier-vitehadelsigoh(Hijasdaindpadaal-iniaiebjecheofislation.lafasmation should
be wransmitadeaind for sRgaRR WhiEh e s camParallualy Jarge. AR of [ty gydio objects
for which WG, 014/ QR01960 TIERZO10I004 0 13 ransmicsion ol ipdvidial
inter-object-correlation bItSream parameter valies woud result i 4h 2 REEv)hyf#strate demand
and for whichSPEBRTABAPIRE SRS lighoh bifsraammipiamsictey vammaniniiowistor a
reprodéfttioRONRIAtEY bt et irRisresbionnd Br bitDesuripgunlof thediger. Embodiments according
to the invention will subsequently be described taking reference to the enclosed Figs. in which: 10Fig,
Lshows a bingk seivemare:diagtREmg’ & BHAUREBR! HeGA0GLAGCHIMGLI & bitstream

Tepresenting a multi-channel sudio content with compact side information, By providing a

common inter-object-correlation bitstream parameter value, the object-related side

25 information is held compact, while still providing efficient information for & reproduction
of the multi-channel audio content with a good hearing impression. In addition, it should
be noted that the audio signal encoder described here provides for the same advantages

which have been discussed with respect fo the audio signal decoder,

30  In a preferred embodiment, the parameter provider is configured to provide the common
inter-object-correlation bitstream parameter value in dependence on a ratio between a sum
of cross-power terms and a sum of average power terms. It has been found that such an
inter-object-correlation bitstream perameter value can be computed with moderate
computational effort, while still providing an accurate hearing impression in most cases.

35
In another embodiment according o the invention, the parameter provider is configured to
provide a predetermined constant value as the commen inter-object-correlation bitstreamn
parameter value. It has been found that in some cases, the provision of a constant valye



embodiment of the invention; Fig. 2shows a block schematic diagram of an audio signal encoder
according to an embodiment of the invention; 15 Fig. 3shows a schematic representation of a
bitstream accotd ﬁ(éut’g 33H%embodiment of the mvgptlon Fig. 4shows a bﬁfﬁ(@&ﬂ@fﬁ(ﬁﬁ?dlagram of an
MPEG SAOC system using a single 20inter-object-correlation parameter calculation; Fig. 5shows a
syntax representation of an SAOC specific configuration information, which may be part of a bitstream;
25 Fig, 6sheuisassyiiaRorepeassnt dtiorendiartS8OC fiaraghtnfe amaiiemavii oh carambgeart of a
bitstream; Fig . {5BWS q&@ﬁke &eafﬁf.%&ﬁtw B@aeaﬁaen%;%q%@t@atmgf clRIRrzobigeLycorrelation
parameter; 30 F 8shows a %Fc dl%_%%lﬁ’gl\oe? rence G SAO? sltem Fig.

TES810160., CCOI' 2 NN Ze
9ashows atb oc sclﬁ1 matic diag ram eferenc sys em usmg a separate coder and

mixer: 35 providing a good hearmg unpressmn in many standard applications of the inventive
5  concepl.

In another preferre¢ embodiment, the parameter provider is configured to also provide an
object-relationship information describing whether two audic objects are related to each
other. Such an object-relationship information can be exploited by the audio decoder, as

10 discussed above. Accordingly, it can be ensured that the common inter-object-correlation
bitstream parameter value is only applied for such audic objects, which are, indeed, related
to each other, but is not applied to entirely unrelated andio objects,

In a preferred embodiment, the parameter provider is configured to selectively evaluate an

15  inter-chject-correlation of audio objects for which the object-relationship information
indicates a relationship for & computation of the common inter-object-correlation bitstream
parameter value, This allows to have a particularly meaningful inter-object-correlation
bitstream parameter value.

20  Further embodiments according to the invention create a method for providing an upmix
signal representation and a method for providing a bitstream representation. These methods
are based on the same ideas as the above-discussed audio decoder and audio sncoder.

Another embodiment according to the invention creates a bitstrearn representing & multi-
25  channel audio signal, The biistream comprises a representation of a downmix signal
combining audio signals of & plurality of andio objects. The bitstream also comprises an
object-related parametric side information describing characteristics of the audio objects,
The object-related parametric side information comprises a biistream signaling parameter
indicating whether the bitstream comprises individual inter-object-correlation bitstream
30  parameter values or a common inter-object-comrelation bitstream parameter value.
Accordingly, the bitstream allows for a flexible usage for the transmission of different
types of audio-channel contents. In particular, the bitstream allows for both the
transmission of the individual inter-object-correlation bitsiream parameter values or of the
common inter-object-correlation bitstream parameter value, whichever is more suited for
35  the auditory scene. Accordingly, the bitstrearn is well-suited for handling both cases in
which there is a comparatively small number of related audio objects for which detailed
(object-individual) inter-object-correlation information should be transmitted and for cases
in which there is a comparatively large number of related audio objects for which &



Fig. 9bshows a block schematic diagram of a reference SAOC system using an integrated decoder
and mixer; and. WO 2011/039195PCT/EP2010/064379 14 Fig. 9cshows a block schematic diagram of
a reference SAYYC é%ﬁg}% using an SAOC-to-MPEG transcoder, DetaneBCB&’&PﬂﬂfPSi%% the
Embodiments 1.Audio Signal Decoder according to Fig. 1 In the following, an audio signal decoder
100 will be described taking reference to Fig. 1, which shows a block schematic diagram of such an
audio signatdesoiieind 00imirstyslinpertaietouipulsignaisielthe audiacsionatdesader 460 will be
described. Suhsesuenihelihg strueieeeiihe %&Q'@o%'%?éhdﬁ%ggﬂo%o‘?u\é‘é”laﬁgc‘?%g% hed and, finally,

the functionglity.of 1| g{Qr nal; 00 will be discu audio signa é}ecoder 100 is
configured to rercelve a own%?x%%gﬂ% Pg‘%reesre%%on gﬂfél-i ST e SRRSEa plurality of

audio object S|gnals for example |n the form of a one- channel audlo signal representation or a
two-chahneBaigaiessn &l The audio signal decoder 100 also receives an
object-related parametrlc mformatlon 112, 20which typically describes the audio objects, which are
included in m%wwﬁtm&%ge@&%ﬁﬂ@ﬂ% W0supkananniple e qhislrelated parametric
information &%%&@&%g X Qj,%t evels of the audio objects, which are repres nteéegyt e clowninix
signal. representation 110, using 25object-level difference values (OLD). In addition, the object-related
parametric information 112 typically represents inter-object- correlation characteristics of the audio
objectddwhiti-dre repredested Pychechivatimdiesiynal repretesigtiodetafer Bhennhigatrelated
parametric information typibadiynesraprigasvantion;

Fig. 2 shows a biock schematic diagram of an audio signal encoder according o an
embodiment of the invention;
15
Fig. 3 shows a schematic representation of a bitstream according to an
embodiment of the invention;
Fig. 4 shows a block schematic diagram of an MPEG SBAOC system using a single
20 inter-object-correlation parameter calculation;
Fig. 5 shows a syntax representation of an SAOC specific configuration
information, which may be part of a bitstream;
25 Fig. 6 shows & syntax representation of an SAOC frame information, which may
be part of a bitstream;
Fig. 7 shows a table represemting a parameter quentization of the inter-object-
correlation parameter;
30
Fig. 8 shows a block schematic diagram of a reference MPEG SAOC system;
Fig. 9a shows a block schematic diagram of a reference SAQC system using a
separate decoder and mixer;
35

Fig. %b shows & block schematic diagram of a reference SAOC system using an
integrated decoder and mixer; and



30 bitstream signalling parameter (also designated with "bsOnelOC" herein), which signals whether the
object-rated parametric information comprises individual inter-objectcorrelation bitstream parameter
values associated 8 1haNich R pairs of audio objg¢ts or a common inte?%]afgg?}g&ﬁr‘g@tion bitstream
parameter value associated with a plurality of pairs of audio objects. Accordingly, the object-related
parametric information comprises 35 the individual inter-object-correlation bitstream parameter values
or the comriidh $nterobjedteeorreliticn Woitstreiamiparametes velerends 8sardanegnithihenbitstream
signalling parameter "bs©net0i 1 Wa 281139195PCT/EP2010/064379 15 The object-related
parametric information 112 may also comprise clownmix information describing a clowrunix of the
individual abdit%fégjg%tssmlin c{)}thﬁt nmix,signal representation. For example, the object-related
parametric i dain information DMG describing a contribution of the
audio ofbject signals to 5 the downrnix signal representation 110. In addition, the object-related
parametric informatidiv iBigyaldpdiodallyccoadiprisd-a: downmix-channel-level-difference information
DCLD describing downmix gain differences between different downrnix channels, The signal decoder

100 is also ﬁ?ﬁfé%fﬁ%}ggr%ﬁ 'Mﬁgsggl%q?ég&@fggm%% 1(%(5)&‘%% d% _Elxgr%grlgﬁ frorg%elagttij er interface

1S als ! 9
for inputting said renderifig information. .The réndering information Jescribes an ai h of the
signarl)s of t%’gq‘g;g&f%ogﬁj%g cfbsf}ﬁmﬁg%ﬂﬁﬁ%‘?wlé%é\?ﬁﬂié,Siﬁ'éa]ré?fd’éﬁhboﬁwformation 120 may take
the fortfl of a rendering matrix (or entries thereof). Alternatively, the rendering information 120 may
comprise aldesbiption ofind degiredientierifghpositin {forb xdnple, ntewns B shatigepordinates) of
the audio 1Sebjegisandpesiiediatengitiasdersvaluragsdef e audin RiesieqThe, Ml%?igna'
decoder 109@?93{5?1%&?!8’.Hp{ﬂﬁﬁ%}%g?spg%%%%ﬁ@%?ge \éﬁ@é&@sgfnstltutes a rendere

representation of the audio object sig by the downmix signal representation and the
object-related parametric information. For example, the 20 upmix signal representation may take the
form ofindivitfuardiadigns dsrisidhtlls, emieiradke treifcrm dfvatbwaiens! sigresknggiesentation in
combination Witkzsadbsmiselly etatertps raphettitysid evdifoshieticiu iy, @xenaptgldREEBurround side
information) ke e signabdesatenidtiseardiouresd dpprevidesha upmix-signaksgpresentation
130 25 on the basis of the downmix signal representation 110 and the object-related parametric
information.,112 and in dependen n.the rendering jnformation 120, The apparatus 100 comprises
an ob'ect-péﬁa?r%%{%}eorﬁ%?é%n n?ﬁ%%%ﬁf@ﬁ)ﬁﬁhﬁ%ﬁ%eé%fgiagt’ﬁ‘?{géﬁ .tS‘gI%WPOB]g’EE’@B%I%n values (at
least) 10r a BRIrRityRaE dewrhanbe HibroBigetirherpisbdrtta Hisicormrnitcdpatametric
informationr¢rseagatigrid Hurpose, the object- 30 parameter deterrninator 140 is configured to evaluate
the bitstream signalling parameter ("bsOner0C") in order to decide whether to evaluate individual

inter-objectrep Eclaian Bisysam-daIAMEIaKaSS iR ahisin eiRler Rbissl:ongalpyyalues for a

gL

plurality of a(i{s of related.audio objects ar 1q obtain.the inter-object-correlation values, for a plurality of
pairs of relagtlédoaﬂd'i%c%b%’c éshu%rfanéé r%Fbe%%régb intsrd Objec'tlﬁcgﬁrelgtfsw%ﬁgﬁgg%lgé Haf&meter value.

Accor@ihglyP e ipjedifasntetaiieitdtdihator 140 is configured to provide the inter-object-correlation
values 142 for a plurality of pairs of related audio objects on the basis of individual

inter-objectisakdiadipntbitbiesral padameinrialnés e hitstrasmiBigaatingparamsigkindicates that a
common intRk-ehiest-cRn-RIANMR PUBYRAMdio objects, which are represented by the downmix
signal representation 110. The object-related parametric information typically comprises a
30 bitstream signalling parameter (also designated with “bsOnelOC” herein), which signals
whether the object-rated parametric information comprises individual inter-object-
correlation bitstream parameter values associated to individual pairs of audio objects or a
common infer-object-correlation bitstream parameter value associated with a plurality of
pairs of audio objects. Accordingly, the object-related parametric information comprises
35 the individual inter-object-correlation bitsiream parameter values or the common inter-
object-correlation bitstream parameter value, in accordance with the bitstream signalling
parameter “bsOnel0OC”,



WO 20 /039195PCT/EP2010/064379 16 parameter value is not available. Similarly, the
object-parameter determinator determines the inter-object-correlation values 142 for a plurality of pairs
of related aud?g%f)(j?a‘é??bgﬁ the basis of the commqp inter-objec:t-correIaﬂ’(S:rT/Hﬂ%‘ﬂ%’?ﬂ?ﬁﬁ3 arameter value
if the bitstrearn signaling parameter indicates that such a common inter-object-correlation bitstream
S5parameter value is available. The object-parameter determinator also typically provides other

object-relatethwalbiesy-fikaefopexamiteinohiestdavalzoifierence valpes Qb danurnixgain values
DMG and (cptienally) downmixiehanngkleyeldifference.valyes DR, 0n the hasis of the gbject-

10related pgy; sl ti Oorg; tig 112, The audig signal decoder 100 also comprises an signal
processor 1 g{g W jc% %’c,on?igu%e Pt%’o %irﬁ}l‘%étdﬁgr‘ﬁlaé STGFAT P& fSiet f‘?ﬂﬁﬁ%ﬁ%@%‘fﬁ% Basis of the

downmix sigiaI PRErSEEhIERORA s DML dmeribasRerpiatoadt disimriopbiest ety @ plurality of
pairs 15 of Hatétrandio jettsammsatiation ddfinglinfeliiitionie Cobftve-sigral proeessar 150 also
uses the othefoolojeictaretaedpidueity, likepbiect | dvendiferaner Melees; downmix@ainyalues and
downrnix-chapngldeys|miifersnaa:yaliea: (e, sig RahRIQCRse 01 a0 A g(ggn%%@ple, estimate

statistic characteristics of a desired 20 upmix signal representation 130 and process the downmix

signal repreig]ntation such that the upmix si‘?nal representation 130 derive from the downmix signal

representatiof cORPHEtse HEsTeAMefeEhdrictarrities rrdrras elprmmsieighdl piscessor 150
may tryto separale thernadiessbjeetaiyhaldufuttiogierdligndfringdiofabjetts, Whickeaderzgmbined in the
dowrunix sigrfatreyireséntaiien diléllasing dfallanawinsoe mboulihenhiech dhusRajasietistics and the
downmix pregessaAREoiinahactig SignalAIaresson M an casuals amy AR %&%Q?ér?%amp'e' a
T T B A e H O B e daseratlo 1
object signals or at eG?st of aldio sigrials Raving Simitar Statistical a2 SRS TRE R dividual

audio object SASIEST RS RRPEFEINSIOT TE6Riy HHEmPa gPRPHHE seciriehatiitetsibtain the
upmix SignabBetsapredssiredtiviennintteyolwesorh futatibna @ficeisonstructed audio object signals,
which approximate the original individual audio object signals, and the rendering can be combined in a
single p_roceﬁ&ing;a];@psigﬂr@cgaggmgeﬁmeigggnﬁytaﬁgﬁglS@gjp[@ﬁgjgge@iﬁﬂr_qrg@ri‘gﬁjgﬂe above, the
audio signal.deeader é%&%%%&%ﬂ@é@ad

-1he URMIX ;35 sip-ail representation 130 on the basis of
the downmix siilgpal reepresentatio Defue %eg-?ejlg‘%eﬁ ga}rsadr'ﬁectlﬁce% rfﬁea ion 112 using the

10 and the o ;
rendering information i%?nf)ﬁeaagjécff-roe%rgféﬁ%%gnﬁ’aﬁgqﬁfﬁrmﬁﬁfﬂ For GxRRSd fRcorder to have
a knovifbdguPRHE Figr SRiGat et ehavcRkiche Jomet irtiiuaba usic o cisighats mad of the

relationshiptake the form of a downmix signal representation in combination with a channel-related
parametric side information (for example, MPEG-Surround side information).

The audic signal decoder 100 is configured to provide the upmix signal representation 130
25 on the basis of the downmix signal representation 110 and the object-related parametric
information 112 and in dependence on the rendering information 120, The apparatus [00
comprises an object-parameter determinator 140, which is configured to obtain inter-
object-correlation values (at least) for a plurality of pairs of related audio objects on the
basis of the object-related pavametric information 112. For this purpose, the object-
30  parameter determinator 140 is configured to evaluate the bitstream signalling parameter
(*bsOnelOC”) in order to decide whether to evaluate individual inter-object-correlation
bitstream parameter values to obtain the inter-object-correlation values for a plurality of
pairs of related audio objects or (0 obtain the inter-object-correlation values for a plurality
of pairs of related audio objects using a common inter-objeci-correlation bitstream
35 parameter value. Accordingly, the object-parameter determinator 140 is configured te
provide the inter-object-comelation values 142 for a plurality of pairs of related audio
objects on the basis of individual inter-object-correlation bitstream parameter values if the
bitstream signaling parameter indicates that a common inter-object-correlation bitstream



WO 2011/039195PCT/EP2010/064379 17 between the individual audio object signals, which is
required by the na}I prggcessor 150. For example, the object-related pay E%'[Zrollc0 (Qgg,,ryatlon 112 is
used in orderYV {aih an estimated variance matggx describing estimated covanance values of the
individual audio object signals. The estimated covariance man-ix is then applied by the signal
processor 150 5 in order to determine a processing rule (for example, as discussed above) for
deriving theparamistesigriakrepresentétion $30lindyn tirecdimatyaisignalrepresentatienidQ, wherein,
naturally, otherigljesiiselataetinfarnatien m@f@lﬁ%ﬁﬁaﬁﬁplﬁl%STMQQ%EM%QE%I geterminator
%

140 comprisgsylifereutungrias.inelo. oblaiah, 1. Jier olectconslatiop velues for a puraliy of

pairs of related audio ob jects, w ich cor&éltut an important |ﬁpu formation for the Yghal processor

150. In a fird&Hode, e teerr OB B TRRAGH A R g S e &@ﬁ?&’ﬁ?&nﬂ?&fé@?m
inter- obfect%?%@ﬁdfﬁ%’téﬂtlsé@ﬁﬁi&rameter values. For example, there may be one individual
inter-objectcorrelation bitstream parameter value for each pair of related audio objects, such that the

15 object priaBigier saterEninaia-h4R STl S syidh A B YL Bk GPIRSlcorglation
bitstream paRTIEIE VAR, AS.ONE, KNG el aeGE FPrslalion valies, azsocialad wil 2 aiven pai
odae o 10

of related arﬂ i0 0 e other hand, thereis also’a secon n, 48 which the

object-para 8&8?%&%5&%’9& VRS péﬁﬁ@%%l@\@%%%ﬁ‘?ﬂ% ) &féB‘FréPé%n bitstream
param&er ValtledrormtRELDIRERHIGd Hrovides a 20 plurality of inter-object-correlation values for a
plurality of different pairs of related audio objects on the basis of this single common

inter- ObJectm@taugrgmtsa@aa@rn@met@aﬁ@u@s Acaprainghteing Ner-abiact EQ&!@%@“ values for a

plurality of paits, ot related audia; %l@exta%e@mmg F%@f;“&@'z%tﬁ& e Lepggeented by the

single common Il'lt r- Obj??& Cco re atIO Itstre arameter V% e, or may e erlve rom the same
Sen 1101’1

25 commoh Mter-object-corfeta Fé%rrﬂ parameter Valli ug BB AP P Bterminator
140 is %lt&%i@iﬂew&%ﬁﬁfﬁ%‘% Fh%ffé‘%ﬁ%%&?&’%@%ﬂ Il%{bdélffrﬁ’ééﬁéﬁa‘éﬂﬁ%@ oPtABDitstream
signalling pasesridtep{irsCnetOetdedorbrefinblse, theee-drecHififrenicmodessfoidhenprepision of the

inter-object-gmieelatipm3anialtiesnwhich] caffhaepplieek by the object-parameter determinator 140. If
there is a relatively small number of pairs of related audio objects, the inter-object-correlation values

for said pairg of related audlo cts a |ca in.de ndence n the bltstre ling
parameter) eter%mjé)(ﬁain&m{jua mb§ tgee % ? pa?talﬁ%ﬂé GG IE o?nig/\fﬁ?c f?ﬁgéfr%
particiifrly PrEGE r’i?gé‘ﬁfﬁfﬁﬁ’r?‘bﬁﬁqmafﬁﬁﬁg‘ﬁc@mﬁsﬁ?%rﬁﬁﬁéﬁéﬁoﬂﬁu%&i@tobjects and,
consequentiye Bgs aleng trepesssibitiny GOrasonstriiotinghthddndividusibeal dicposiaetisignals with
good accurasyiisherisighai-piasessorcha@uhuRsit styipitady nossiblaltapsemide sogaed hearing
impression ify suchea casenR Whish g WA LHOR9 kﬁéﬁ?’&%%%@&?@i%%ﬁ%?'aﬂons

ec

between a %85%%[;%“V cpall ngrglber of alrst%fl rgl d au ects Ievlt?nt The second
mode of operation of the object-par ete 5e?erm|na or. In V\ﬁucﬁ a com inter- c'%?ect correlation

bitstre4m pﬁpﬁ’iﬁ%?é‘ﬂ/%ﬁﬁ@dl g@&"f@iﬁﬁ‘aﬂ?ﬁﬁt&%@ﬁ@%ﬂﬂ%lﬁ% ?f&ﬁi’é%"f@i‘aéf FHFRALY Bf pairs of
related audiesBieEE ridaypiestyuBeddrwisesHe whiehintersambinsionagtyiblddomelddions between
a plurality oflpairfoot acmicswhjectsoShchdashalcnudid corvesiionaly adthediandled without

excessivelyhngraasinkihe:hilale ahadUSea R Preasmting heth UB?thOéé‘é‘i‘mQ( Fignal sepresentation
110 and th %%E%%glfe@%et g'ﬁa@% |ﬁ3for c@’u’ ;eln% The usa %FJ common

inter-o é)éect correlation arn parameter va ue rlngs a g SpeclT vanPages |fgfﬁ%!re are

non-negligiBfE EsTTEIAtM %@ﬁ»@eﬂ‘%\ CURRH LR, of RERTE TR &F P ﬂ@bf’ﬁﬁﬂ?@ BBj&kts, which
correlationsAEFHETESMbE sar ket stdatigudh iifdiane tiatiatimnslsinatls hasenitedngossiblsto consider
the correlatiomsbwith imo degitebiteatmesioptinuniehibriags along areasonabbrgoaedy.,

To summarize the above, the audio signal decoder is configured to provide the upmix
35  signal representation 130 on the basis of the downmix signal representation 110 and the
object-related parametric information 112 using the rendering information 120, The object-
related parametric information 112 is evaluated in order to have a knowledge about the
statistical characteristics of the individual audio object signals and of the relationship



15compromise between bitrate requirement and quality of the hearing impression. Accordingly, the
audio signal de%oder/ 100 is capable of efficiently handling different situations, namely situations in
which there ar® o%’?lv L0 pairs of related audio pbjects, the inter-objecf’-%%?gr%%%]t? Y8*3Fwhich should be
taken into consideration with high 20precision, and situations in which there is a large number of pairs
of related audio objects, the inter-object-correlations of which should not be neglected entirely but

have some,erycly thesnausia:sianah deredapdll whadabiqufaaydiagibathsiustensnith a good
quality of the hearin ”H{%r‘éﬁlfé?ﬂ*a%?e%- LdifeRignabERGRIET BCEORdRaA ARG, @ bhilig fllowing, an

audio signaloer{%é{(a)%L r 200 will be described taking reference to Fig, 2 ich shows, a block sc [
diagram of SHERSH %ﬂf&%@ﬁ%}’%ﬁ%ﬂgﬂ 800" 30 The Bhdio ‘gg‘ﬁgéesnéco,ee%'élég%gﬁ%%ured tr(])ern;ggi(\:/e
a plurality ebirgtirzefedbsigninmgted oavisia e RaTid e BEL C¥i a1 GG 910N May, for
exampe, bia ererahahneisignalsorsirg chiarfelsignels pesiesisatihabdifte dendeiidiee dbgects.  The
audio signag)pncagiar?ohisaisaieanfigureeh itpravigemi kigireampreeaesentationvazesigswhich

describes N RIS EARARahINOBAUNG Bhicplranals 210a to 210N in a compact and
bitratc-efficient manner. WO 2011/039195PCT/EP2010/064379 19 The audio signal encoder 200

comprises a downmixer 220, which is configured to receive the audio object signals. 210a to 210N and
to provide dowrieahosignalcpIotEmirRBAS FriREsat diTERRAYsh B 5B 4ISHH L The
downmiixer;2@0 isjeanfigistetbio providéthe dowhmixsigial 2B2eintebpofidepltiecsh adiFhmix
parameters.deseribing capiibutinans olthehrudie objeghsi gnades20s 0012 Hihktarthie.ahe or more
channels of e dounmpx iRl iU usieRahencarr lERAAMPHRe LG RARRalEERIOVider 240,
bitgtream parameter values. For example, there may be one individual inter-object-
correlation bitstream parameter value for each pair of related audio objects, such that the
15  object-parameter determinator 140 simply maps such an individual inter-object-correiation
bitstream parameter value onto one or two inter-object-correlation values associated with a
given pair of related audio objects. On the other hand, there is also a second mode of
operation, in which the object-parameter determinator 140 merely reads a single common
inter-object-correlation bitstream parameter value from the bitstreamn and provides a
20 plurality of inter-object-correlation values for a plurality of different pairs of related audio
objects on the basis of this single common inter-object-correlation bitstream paramgter
value. Accordingly, the inter-object-cotrelation values for a plurality of pairs of related
audio objects may, for example, be identical to the value represented by the single common
inter-objeci-correlation bitstream parameter value, or may be derived from the same
25 common inier-object-correlation bimstream parameter value. The object-parameter
determinator 140 is switchable between said first mode and said second mode in
dependence on the bitstream signalling parameter (“bsOnelOC”).

Accordingly, there are different modes for the provision of the inter-object-correlation
30 values, which can be applied by the object-parameter determinator 140, If there is a
relatively small number of pairs of related audio objects, the inter-object-correlation values
for said pairs of related audio objects are typically (in dependence on the bitstream
signaling parameter) determined individually by the object-parameter determinator, which
allows for a particularly precise representation of the characteristics of said pairs of related
35  audio objects and, consequently, brings along the possibility of reconstructing  the
individua} audio object signals with good accuracy in the signal processor 150. Thus, it is
typically possible to provide a good hearing impression in such a case in which only



provide a common inter-object-correlation bitstream parameter value 242 associated with a plurality of
pairs of related audio object signals 210a to 210N. The parameter provider 240 10 is also configured
to provide a bité#éHt&l&alling parameter 244 indicating that the comnRSFE{ER&18Bj&E R correlation
bitstream parameter value 242 is provided instealf of a plurality of individual inter-object-correlation
bitstream parameters (individually associated with different pairs of audio objects). 15The audio signal
encoder 200, alsa.coMRises & RS DAl AR buchs eonfigired loPrpiide aditstream
representation 250 comprising a representation of the dowrunix signal 232 (for example, an encoded
representaffﬂﬁva?tthe downmix signal 232), a representation of the common inter-object-correlation
bitstream parameter value 242 (for example, a quantized and encoded representation thereof) and the
bitstream sifjradinm Opskanieter @i 6 texaitpiaamntisefokenfinssneibivhalamemmealue). The
audio signajdecadsr 200 pansessently provides fhisl eain kepreseniaion;22Qowkiahrepresents the

audio scene descibed i lie audi.obieagual20a-0 R1NNAopdasc apkparticular, the
n In

bitstream g‘zgresentatl 0.co ersiets a cgnr[ggaect §|d > 5% L rrﬁrl]iraglgrnl E{f many. gftéhgu%gdio object
signals 210535 3T01P A58 PEIAIR ST BRI HRTEI TS 2 OHIB LR HoR-Re dlaiRIe i ter-object-correlation.

In this casesaste eshinsoryFtialbeeat Sr SRl BHGPELFE SarNRLIBFFaIRE 2PN HfoYided instead of
individual intessehbjectpomrsiatiphdiishedowpaiasigtel vatsewintividliphdsoehiedsddttipairs of audio
objectsg Acgergiagly, theraudia signalreacedss ean: pvitenavempiet bilstkdon representation 220 30
in any case, both, 'értqgﬂ?e %E%lggaﬁéfqge@&ﬁae%%aata@wa@ ehigcksighalsA1RRda21aNiand if there are
only a few 5)8."‘8 o} related audi Elj:)ljec S nalsf210a tp 2 ONbIn Part c%ar théﬂ1 a@l(glslgrgg%{epresentatlon
220 may coffpHER Tﬁ@%ﬁ%\éﬁ?_i i eqﬁﬁggef)ﬁtﬁaengﬁd%isﬁ%ﬁaﬁ? Stdder 100 as an input information,
namely the YVPRAT R SIEHEPIS RSB AMOIPTABORR RN IS iRt LI S PSR FRESHIG tion 112.
Thus, the pasametensproiidendddanapibee3sfonfigirel tormeyvideragiditiorraboBibctatated
paramgiric ifepmationdeseribingd e audiaabiedidignals 20 ialiorasioel as the downmix
process performed by the downmixer 230, For example, the parameter provider 240 may additionally
provide an object:leveldifference information OL D describing the.ohje (or ehject-level
differences) SFthe™ O%‘E)ff%%@i%@ﬁfébﬁ%/&% %{%28?;%139%& ??%!:iﬁ%%lé{ @%ﬁlto 210N.
FurthermorditaopaBHEtE SEREU RSB A0 P Botiae yd%ﬁﬁ’n%’(‘-@ﬁ%w fﬁ%ﬁ)%ﬂ%’no V& describing
downrnix gahes mpptigiket-thrantividot whigh Bieét Sryralsmive 16oPtdRaRMR SRt the one or
more Glranngieefdi entiosinaibasignahi2B Zhddoivahigcianbel depekdiffecbiobavdloebiBGLD, which
deSfC”b‘ﬁ d%we qﬂé;(?ig@%ﬂc%&f;fa%eg@%b%&w&em@&i&rﬁm sbanprisaf thesgviimbesignah232, may also,
optionally, be provided by the parameter.pr r 0 esentation
220, To su n%%ﬁ%’ fh%h%%%%{éj neag]ct%%l %igﬁﬁ%%%%%%rggﬁ%%%l%bggg%%&&%%%%rgc%ﬁated 10
parametric invaliz oo ﬂ?ﬁﬂﬂ%ﬂ“ﬁ’ﬁeﬁﬁ‘construction of the audio scene described by the audio object
signals 210a to 210N with a good hearing impression, wherein a compact common
inter-obfect-gorrelatignoliigiie Sm:pateaneteinala€is 2sed if there is a large number of related pairs of
audio objects. This is signaled using the bitstream signaling parameter 244. Thus, an excessive

bitstream Io:i\!g:l t-hsc ?‘gl?é%%rgg!%g&&oas?ﬁﬁ? encoder 200 will be described taking reference to Fig. 2,
which shows a block schematic diagram of such an audio signal encoder 200,

30 The audio signal encoder 200 is configured to receive a plurality of audio object signals
210a to 210N, The audio object signals 210a to 210N may, for example, be one-channel
signals or two-channel signals representing different audio objects.

The audio signal encoder 200 is also configured to provide a bitstream representation 220,
35  which deseribes the auditory scene represented by the audio object signals 210a to 210N in

a compact and bitrate-efficient manner.



15 Further details regarding the provision of a bitstrearn representation wiII be described below.
3.Bitstrearn accordlnI% Flg 3 20 Fig, 3 shows a schematic represent 9&06} l?d(t)%ggam 300,
according to an T EmBodiment of the invention. Thelpltstrcam 300 may, for exampf'e serve as an input
bitstream of the audio signal 25 decoder 100, carrying the dowrnnix signal representation 110 and the
object-related parametric information 112. The bitstream 300 may be provided as an output bitstrearn
220 by the dudisndigninehconde208,. Finepbitstredrn 38R cdiPprissisiai domfimisignakeapresentation
310, which taereBficepjesenialioniof amanerchanneher muitushannekdaunmix sigpakforexample, the
dowrunix SIML%@@L&@N@H&% %bﬂgéoté@ﬂﬁ\ﬁs Phe R, 95%4@'4, ect Gisq [he Ditstream 300 also

comprlses ect re ate B%am‘ftrlc% e informatiqn 320 escrib racte?l ﬁ%vs (0) { e audio

objects, the audio object SIGNAIS Of Which are" Peprasertem s Fﬁ HS&‘?’&WH“B g6wnmix signal
represegntat?ﬁﬁl%?@e?‘ﬁé% ot ela P dp PR wreos reielelfar nofion memlmmgés a bitstream

signaling parameter 322 indicating whether the bitstream comprises individual inter-object-correlation

bitstream paERmaeiersifndividuatsreseapiadwithdifferent Raiks 9&@%&9@%@ & gommon

inter- obje(\:/t\;ﬁg{;ggéaglmgr%%m g&@%@@{g{l %S%%ggﬁataelgewthﬁ? gj ?Ilts)é regt pairs of audio
ate

objects) 2010/Q6437 arame?rlc &idé fnformation

11/039195
also compr%%rsag A TVAS) ’frg e ?n(f@n’:%ﬁ’fggfi E&ﬁ%é‘?gjﬁ%ﬁ%%ﬂ%ﬁﬁ@%ﬁ%@f& 324a, which
is |ndlégted‘wﬂé"ﬂFﬂ“@%@%ﬁ?h@‘b‘i@ﬁéaﬁﬁtgfﬁﬁal|ﬁ§“ﬁawrl"@232 Htaiadiptionthat the
inter-objectceometativiebilste e phtam ditanvat @awhichrisihdiCate ik hyarided andestate of the

blistream sigialing pefameeihid2anbeooidingitethaRitureams0Qmache adariediiaihe relationship

characterisfies, Qb fheARIGRRIGSSIPA A4 9/40:4 10N by adapting the format of the bitstream 300 to
contain a representation of individual inter-object-correlation bitstream parameter values or a

10representat|on of a common inter- O(}eCt correlatlon bitstream parameter value.
15 The audio signal encoder 200 also comprises a bitstreamy formatter 250, which is

configured to previde a bitstream representation 250 comprising a representation of the

downmix signal 232 (for exampie, an encoded represeniation of the downmix signal 232),

a representation of the common inter-object-correlation bitstream parameter value 242 (for

example, 8 quantized and encoded representation thereof) and the bitstream signalling
20 parameter 244 (for example, in the form of a one-bit parameter value).

'The audio signal decoder 200 consequently provides a bitstream representation 220, which
represents the audio scene described by the audio object signals 210z to 210N with good
accuracy. In particular, the bitsiream representation 220 comprises a compact side
25  information if many of the audio object signals 210a to 210N are related to each other, i.e.
comprise a nen-negligible inter-object-correlation. In this case, the common inter-object-
correlation bitstream parameter value 242 is provided instead of individua! inter-object-
correlation bitstream parameter values individually associated with pairs of audio objects.
Accordingly, the audio signal encoder can provide a compact bitstream representation 220
30 inany case, both if there are many related pairs of audio object signals 210a to 210N and if
there are only a few pairs of related andio object signals 210a to 210N, In particular the
bitstream representation 220 may comprise the information required by the audic signal
decoder 100 as an input information, namely the downmix signal representation 110 and
the object-related parametric information 112. Thus, the parameter provider 240 may be
35  configured to provide additional object-related parametric information describing the audio
object signals 210a to 210N as well as the downmix process performed by the downmixer
230, For example, the parameter provider 240 may additionally provide an object-level-
difference information OLD describing the object levels (or object-leve! differences} of the



The bitstream 300 may, consequently, provide the chance of efficiently encoding different types of
audio scenes with a compact side information, while maintaining the change of obtaining a good
hearing impreg‘g?c?ﬁ%%ﬂﬂ case that there are onl)éda few strongly- 15cofr ?gaﬂh%%fg’abjects. Further
details regarding the bitstream will subsequently be discussed. 4. The MPEG SAOC System according
to Fig. 4 20 In the following, an MPEG SAOC system using a single IOC parameter calculation will be

desggtcx)eg t%@é&&ﬁg@@ﬁgggggaﬂgﬁﬁfﬂ@ws = ﬁQQd@PQ@d&ArQ{'{%g 1058, 4 codrr;prises
an eeqdendloangan, g 2 SAOC encader 410'is configured to
recelive a plgg%ﬁgyogff&osr%éﬁra%% nclT ﬁlq%q” %ﬁeéﬁ&ﬁi@%a@o?%ﬁﬁhtgé “’o‘&gie‘#c’:f%,g er 410 is
configured to provide a downiix sighal tepresentation Jﬁ‘t?ﬁl%lﬂﬁné L FmE AR A% Rhich are
preferably, SEHAbEAECESRAM -Shifefitralil Hpratreshier RCEROGhcAersribe dowmprises an
SAOC downiix préeessmghsaaewhidicratentesttie atidie otjectsigridasd 20k fondR0MNand provides

the downmixsignallyepseseniainby43e parihrbagsinrienio The SARCENEOUSE 440 -also comprises a
parameter exiractar.Ad4 oyiich 35 may receive the object signals 420a to 420N and which may,

optionally, also receive an information about the SAOC downmix processing 440 (for example, one or
more downmix parameters). The parameter extractor 444 comprises a single inter-objectcorrelation
calculator 448, WHiBATZ&cBnfgared'ts rulitiritash sinerer eBininrdmminddesolecebipvarelated

2011/0391 95POFIEP XG10ie648 7y B¢ doralatiormyaivscasshtiatedivisheacpliasalivg dbpatis of audio
objects. In atditiorhjthessingle intersobjent-ceitelaiosicrlsuiatonddsis.configured topravide a single
inter-objectcariglation skinaling AR Wb ehipdice Rt RaNGIR e riobIeR ROILelROR,yalue s used
instead of opj ép%iﬁgg'{\égju !:Siné ropjec -,cg_srejﬂltilgrilsv?luels. The SI%%L%,IH'[QI’-O ject- 5 correlation
calculator 448 may. fof EXAMpIe, decide omihe basls Sf A AR JEReHhRI STHE: ShBdi%gnals 420a to

420N whetHREFEPSIfbiE tomRdt R D ddsterrelandis oxnileqdr sureatasvely, a plurality of individual

inter-object-correlation parameter values associated individually with pairs of audio object signals) are

provided. HBwéherdthél singtedintethb]eatvidste atiarbiaieiiatanddSiaynalsa necaiearexternal
control infonsaakipn

3. Bitstream according to Fig, 3

20
Fig. 3 shows a schematic representation of & bitstream 300, according to an embodiment of
the invention.

The bitstream 300 may, for example, serve as an input bitstream of the audic signal

25 decoder 100, carrying the downmix signal representation 110 and the object-related
parametric information 112. The bitstream 300 may be provided as an output bitstream 220
by the audio signal encoder 200.

The bitstream 300 compriscs a downmix signal representation 310, which is a
30 representation of a one-charmel or multi-channel downmix signal (for example, the
downmix signal 232) combining audio signals of a plurality of audio objects. The bitstream
300 also comprises object-related parametric side information 320 describing
characteristics of the audio objects, the audio object signals of which are represented, in a
combined form, by the downmix signal representation 310, The object-related parametric
35 side information 320 comprises a bitstream signaling parameter 322 indicating whether the
bitstream comprises individual inter-object-correlation bitstream parameters (individually
associated with different pairs of audio objects) or a commen imter-object-correlation
bitsiream parameter value (associated with a plurality of different pairs of audio objects).



10 determining whether a common inter-object-correlation value (for example, a bitstream parameter
value) or indivj inter-object-correlation values (for example, bitstrear, er values) should be
calcul)ated. Tw(‘fl)gérla{}n}% e%)gaxtractor 444 is also cﬁ(nfigured t?) provide a gﬁ%%%a §é }B‘g\régmetgrs 15
describing the audio object signals 420a to 420N, like, for example, object-level difference parameters.
The parameter extractor 444 is also preferably configured to provide parameters describing the
dowrunix, like, dbicexasiupié, mrseteofdovinmikigaitopaaametersrDV @ anehtsatiohdividual
downmix-channgileveldifierenceRammeieisd Chks20 fhe 840G ehicackb# i Gisompeises a
quantizationy 456, Wiieh,auanlzes he-Ratameters piauided BdhsuRaramelRlisxtbackand44. For

example, the common Inter-pbjeci-correlation parameter e.quantized by th ization 456. In
acition, e BEIEE TR AT S BT e e P Sraried Mg
downniix-cb&hnel-leveldifference parameters may also be quantized by the quantization 456.
Accordingly, the 25quantized parameters are obtained by the quantization 456. The SAOC encoder
410 also copRiiges R, NaiseirasLe NS0y hiabiE coiguhddnEipodde theigianiizad parameters
provided by, (36 GUANZBIo0 A%0 L ot plehe o lRiEs S PAlRAmaknselcsshiancode the

guantized common Inter-gbject-correlation 30 parameter a Iso the other quantized parameters (for
example, CEBEBEEna DELHF R AEEIR r?f?fﬁ%”@i‘&?& g%%%aénrl ffﬁaﬁnr%?/ﬁdggﬁtiﬁsé glld‘eg information
432 sligh thenrasengitieniAforAatTeT dBATRER- 1B SRigR I E SR RS 452 Which may be considered
as a bitstream signaling parameter) and the noiselessly-coded parameters provided by the
35noiselessogingA8030vhickh, maydaecaansitdeven as bitsireaneidramitenamings) i@

2011/ 0391%??'353{ ERR010/084370 23.hhe S ARG dssrseid e canfigniag teregaive dhe side

information 432 provided by the SAOC encoq§r 10 dﬁ% nmix signal xepre tion 430
provided by%%%ﬁd&%%é&%?‘iﬁu%%%‘% E’:t E=ec(%geer ‘3091 %\é%m%]réis%%sgg%gigless Zcod.ing 464,
whichlig com@ﬁ@ﬂﬁ‘@&/@?ﬁtﬁhe noiseless coding 460 of the side information 432 performed in the
encoder 4W. The SAOC decoder 420 also comprises a de-quantization 468, which may also be
considered @agaf MYAISe:saraizat bhstedaniibudhesteiatyspbakissgd.quantization is not invertible
with perfect accuracy), wherein the de-quantization 468 is configured to receive

4. The MPEG SAQC System according to Fig. 4

20
In the following, an MPEG SAOC sysiem using a single IOC parameter calculation will be

described taking reference to Fig, 4.

The MPEG SAOC system 400 according to Fig. 4 comprises an SAOC encoder 410 and an
25  SAOC decoder 420,

The SAOC encoder 410 is configured to receive a plurality of, for example, 1. audio object

signals 420a 1o 420N. The SAOC encoder 410 is configured to provide a downmix signel

representation 430 and » side information 432, which are preferably, but not necessarily,
30 included in a hitstream.

The SAOC encoder 410 comprises an SAQC downmix processing 440, which receives the
audio obiect signals 420a to 420N and provides the downmix signal representation 430 on
the basis thereof, The SAQC encoder 410 also comprises a parameter extractor 444, which
35  may receive the object signals 420a to 420N and which may, optionally, also receive an
information about the SAOC downmix processing 440 (for example, one or more
downmix parameters). The parameter extractor 444 comprises a single inter-object-
correlation calculator 448, which is configured to calculate a single (common) inter-object-



10 the decoded side information 466 from the noiseless decoding 464. The de-quantization 468
provides the d‘%%uz%gm}}gs%% arameters 470, for example, the decoded anlqc%e-%ag}tiégdgcommon
inter-object-correlation"value provided by the singlg inter-object-correlation G t6+248 and also
decoded and de-quantized object-level difference values OLD, decoded and de-quantized
downmix-gain values DMG arid decoded and de-quantized 15 downmix-channel-level-difference
values DCLE+=TheSADE dencset 420 alsordampiises afsintltediitersohyedticormalationggxpander 474,
which i];s C?i%@%%ﬁ%&%%&%ﬂ?@nadta}]@ﬁ%i&Qﬁ?:%r'&mﬁg&r@@%|%Ii9{?&_d@|hl%$n%§e99ﬁ{&%j%ﬂ1 a pluralit_xt/ of
pairs of related audio objects hasis.of the.co inte ect- v owever, i
should be ﬁglf‘é%a {Wéltst _ej%‘ln' éel?r%h'g‘?e"r?i}g%fé%%?g}g?rleflcgt%%Begggg%éeﬁf%f%Trffgé{%@gagrfr%enﬁleﬁ %Clt_elfore the
noiseless 205EaERirPIEaPARd S el s AR B PR oA S m d%?@%té?“f?&g@?ﬁ%ple, the
single Mtercobjaaiaoretibkion espantidonPamts Beciftegr e brmtobepirarsssrpdisardifhich receives
a bitstreamobpsiigialg both thel 2ivivirthsignahgepresentationr4df:anctrtseviifortation 432. 25
The SAOCglegaderd20 alsqispmprigsssan SARChHecadespiocoasinganchmbsingdeavhich is

configured to,receive the downtnix signal representation 430. coded rs included (in
an encoded’ _olFrln??\lfﬁﬁfhﬁéletéllé’gI ifformation 4%% nl%?tﬁrg g%%%hge%%%%?&rg%egﬂs%@%?gmixing 480
may, for exdiifsleoradating cHicBlrtNo Yhfe FUB o rERiD Pl afiE Ry & Wlpé?f%fﬁ‘érent) audio
objects) whiateimthiepmdohino mterOingbiedeeorraidadenyelies(fny e perd fBiTisatkelated audio
objects ang:aemerovidide atadadial ojesthitntadditieinthe:BAO@ deseugteprbitessimg and mixing
480 may re&&%&@@g&gvg{qu%m@&es for every audio object. In addition, the SAOC decoder
processing and mixing 480 may receive downmix-gain values and (optionally)
dovmmix-channel-level-differenee vglyes descril%jn t&let downrgix e fog edoilp tQ&%é%‘QsC 35 downmix
processing W0 PRAESI BNy e SADE dsoH lggo%qsgirféogln& MiXing 480 may provide a plurality of
channbl sigirsiitisaahe g bicelaimnbe?oe i dawnoneemni: RRIFeENELHEF%36F the side
informationpaanameaterSieclpseddrthesidein ok atiohsd 3greimidn intefutieh mfarregtdon 482, which
describes a,dasicedyandenng efdheaugio WO BPLIRZR] 954 CTARRRNNQM6 4a38thadrobjects.

However, vs{ipuld be oled 1Ak 05, NARNEI AR BN maKscieBresented sither in the four o
uaio C

individual a annel signals or in the form of a parametric representation, like, for example, a
multi-channel representation according to the MPEG Surround standard (comprising, for example, an

ivIPEGBurdens i siidsigh] SPRISiRhARETEIAERN RASEEhh AYERIT S SrSANEHSh). In other
words, bothpervideiivigl tied whameiet axiticiaighal Fepresepimafeoncamdnensaleablert-AURIEERANNel audio
signal repreggataiian mill he cgnsitete ¢askanqupmiatignab éedresdatationtivthifdtid rbsent
description. el dbsipllauing, sme slalykendingihe biclealalibeshGncoder 410 and
of the SAOC. decoder 420 will be described. The ¢ 0%%“645&595&%%“% W&&M’iﬂ&?ez iscussed in
the foIIowingf Ifa?‘ §eaﬁdﬁ%%%r°f3nlﬁy53rpe in e SA C encaoding and the SAOC decoding. The SAOC
side intSrmAlBRF A PHBEYS e AT AN ERTE S PE I U By means of their time/frequency variant

covariance matrix. The N object signals 420a to 420N (also sometimes briefly designated as "objects")
can be writtgReaSAOISeit GienATIX 2RO 8ofys¢ts . s H{Ep<SE JoBlhet}60, which is configured to
encode the quantized parameters provided by the quantization 436. For example, the
noiseless coding may noiselessly encode the quantized common inter-object-correlation
30  parameter and also the other quantized parameters (for example, OLD, DMG and DCLD).

Accordingly, the SAOC decoder 410 provides the side information 432 such that the side

information comprises the single IOC signaling 452 (which may be considered as a

bitstream signaling parameter) and the noiselessly-coded parametfers provided by the
35  noiseless coding 480 (which may be considered as bitstream parameter values).



S (Q) s(_I) .S (L -_1) Here, the entries s(1) designate spectral values of an audio object having audio
object index 25 i for a g"lfgg”ty of temporal portions having time indices I. A signal block of L samples

i Fgé%?ﬁ‘gﬂ?/ motivated

represents theWS|ng)1¢1i]1 I’ Xlime and frequency intggval which is a part of t?]%Tg

tiling (_)f the time-frequency plane that is applied for the description of signal properties. 30Hence, the
covariance matrix is given as rhs,112 P12 Pug SS' = 192, 1132.1i2 Pm PNI PN2 WO

2011/039195PCANERROIMOHABE L AT withd (BNBcEivk the side information 432 provided by the
SAOC encoder 410 and the downmix signal representation 430 provided by the SAOC
encoder 410.

5 The SAOC decoder 420 comprises a noiseless decoding 464, which is configured to

reverse the noiseless coding 460 of the side information 432 performed in the encoder 410G,

The SAOQC decoder 420 also comprises a de-quantization 468, which may also be

considered as an inverse quantization (even though, strictly speaking, quantization is not

invertible with perfect accuracy), wherein the de-quantization 468 is configured to receive

10 the decoded side information 466 from the noiseless decoding 464, The de-guantization

468 provides the dequantized parameters 470, for example, the decoded and de-quantized

common inter-object-correlation value provided by the single inter-object-correlation

calculator 448 and also decoded and de-quantized object-level difference values OLD,

decoded and de-quantized downmix-gain values DMG and decoded and de-quantized

15 downmix-channel-level-difference values DCLD, The SAOC decoder 420 also comprises

a single inter-object-correlation expander 474, which is configured to provide a plurality of

inter-object-correlation values associated with a plurality of pairs of related audio objects

on the basis of the common inter-object-correlation value. However, it should be noted that

the single imter-object-correlation expander 474 may be arranged before the noiseless

20  decoding 464 and the de-quantization 468 in some embodiments. For example, the single

inter-object-correlation expander 474 may be integrated into a bitsiream parser, which

receives a hitstream comprising both the downmix signal representation 430 and the side
information 432,

25  The SAOC decoder 420 also comprises an SAQC decoder processing and mixing 480,
which is configured to receive the dewnmix signal representation 430 and the decoded
parameters included (in an encoded form) in the side information 432. Thus, the SAOC
decoder processing and mixing 480 may, for example, receive one or two inter-object-
correlation values for every pair of (different) audio objects, wherein the one or two inter-

30  object-correlation values may be zero for non-related audio objects and non-zero for
related audio objects. In addifion, the SAOC decoder processing and mixing 480 may
receive object-level-difference values for every audio object. In addition, the SAOC
decoder processing and mixing 480 may receive downmix-gain values and (optionaily)
downmix-channel-level-difference values describing the downmix performed in the SAOC

35  downmix processing 440. Accordingly, the SAOQC decoder processing and mixing 480
may provide a plurality of channel signals 484a to 484N in dependence on the downmix
signal representation 430, the side information parameters included in the side information
432 and an interaction information 482, which describes a desired rendering of the audio



The covariance matrix is typically used by the SAOC decoder processing and mixing 480 in order to
obtain the channel signals 484a to 484N. The diagonal elements can directly be reconstructed at the
SAOC decodef® ﬁ?@&ﬁ #’the 100LD data, and thg non-diagonal elemertks aFa gves! %y the
inter-object-correlations (10Cs) as pm"=}15,,,11.11.snlllOcin . 15It should be noted that the
object-level-difference values describe sr" and sn. The number of inter-object-correlation values
needed to ggaMeyHbawholR gauatiaacetadatix iSc-NHiiRel 1R2aAs tiishumber cangetddrge (for
example, foh i) pumALLN;AkOhies! siaRalslmies g mghebihﬁﬁrﬂﬁ@dpé%&AQC encoder
410 (as well as the audl Otsgg%! erlcoder‘gtci)p car‘gjE 9&?&%%!?& 55%

inter- objecf RS HGH: valfu’eso oro j%c’t pairs, WhiCh are's d'to be "re ate ac other. This
optional "r@%ﬁ%"%ﬁﬁa&?@ﬁ’@%ﬂeﬁ’érﬁﬁ@l ‘EaﬁB E%n@&?@ﬂq fh reRE L % c?ﬁ configuration
syntaxielertentdftiadoit3 R0 Swhichdrre, fofosxaneple Ib@@es@ﬁaiedbﬂihhamswmeﬁéuﬁcmnﬂg()"
Objects, whighrare frtdelatad tagashmitien ard, for example, 2basstimed!tebéundeneslated, i e their

Inter-objecf %9&8@!% is,gayaldnzaredHawa Ve her-axist application weenatiesywhare all objects

(or almost ects) are related to each other. An example of such an application scenario is a
telephone §8?%‘f ehce with a microphone setup and room acoustics with a high degree of
inter-microphone cross 30 talk. In these cases, the transmission of all IOC values would be necessary
(if thei@bove-mentioned conventional mechanism was used), but usually would exceed the desired bit
budget. Asjamaltenaative, sassudpin tagiralhghie ctsarensiiigarf éla®iQibendoded ddé anthede error in the

model and tharefore,.wauld vieldisybseptimal audio quality of the rendered scene. 35 The underlying
assumption of the proposed approach is that for certain SAOC application scenarios uncorrelated

sound sources result in correlated SAQC input objects dU %Olgf acous environm hey are

Iocated in af d6Ofo e LhyREiPEC SRR eI éﬁf@%% g&ﬂé@& 064379 26

role in the SAOC encoding and the SAOC decoding. The SAOC side information
describes the input objects (andic objects) by means of their time/frequency variant
covariance matrix. The N object signals 420a to 420N {also semetimes briefly designated
as “objects™) can be written as rows in a matrix:

20
50 50y ... fL-1)

g = 50 &0 ... sL-1)

S0y 2,1 L s (L-1)1

Here, the entries s{1) designate spectral values of an audio object having audio object index
25 i for a plurality of temporal portions having time indices 1. A signal block of L samples
represents the signal in a time and frequency interval which is a part of the perceptually
motivated tiling of the time-frequency plane that is applied for the description of signal

properties.

30  Hence, the covariance matrix is given as

sF 2 o P
95 = p‘zi nsiﬁz p’f‘N

Pur Pua e !ISNHZJ



Considering a telephone conference setup, for instance, the impact of the room reverberation and the
imperfect isolation of the individual speakers leads to correlated SAOC objects although the talking of
the individuRI ¥QuE{S % incorrelated. These 5acoustical circumstanceS@HERIEAEstting correlation
can be approximately described with a single freqzuency- and time-varying value. Thus, the proposed
method successfully circumvents the high bitrate demand of conveying all desired object correlations.
This is done by calculating a single time/frequency 10 dependent single 10C value in a dedicated
"single IOCqulculator" module 448 in the SAOC encoder (see Fig. 4). Use of the "single IOC" feature
is signaled In the SAOC information (for example, using the bitstream signaling parameter
"bsOnelOC"). The single IQC value per time/frequency tile is then transmitted instead of all separate
|IOC values (for ex8mplé-using the common inter-object-correlation bitstream parameter value). 15 In
a typical application, the bitstream header (for example, the "SAOCSpecificConfige" element

according tehenansprepublished RHQCiardard (342 GR neldes: QR i dndicalingf “single 10C”

signaling ot "normal” |OC signaling js.used, e %?épils regarding this issue will be discussed below.
20 The payllrcl)glEJ ?ﬁ}n%[’%zat@%graexafrﬁd %s%ﬁg‘ﬂ%&é) rame()" element in the nonprepublished SAOC

Standard [SAOC]) then includes IOCs common for all objects or several 10Cs depending on the "single
|IOCs" or "ndrméigmod el 25:ke noe dadoitstivans patsetqvitichendaObedeertof tdde BAIOBedecoder) for
the payjoaddasaiintheideeaderogulting-draigredacaarding fadhespaapiebriowi(dhich is
formulated jn a pseudo C code): 30 if (iocMode SINGLE _IOC) readlocDataFromBitstream(1); 1 else
35{ } readloeDataFromBitstream (numberOfTransmittedlocs);

pfrm =ﬂ‘gm ” ! E'DC:TEE *

sﬂ
15 It should be noted that the object-level-difference values describe sy, and s,.

The number of inter-object-correlation values needed to convey the whole covariance
matrix is N¥N/2-N/2. As this number can get large (for example, for a large number N of
object signals), resulting in a high bit demand, the SAOC encoder 410 {as well as the audio
20 signal encoder 200} can, optionally, transmit only selected inter-object-correlation values
for object pairs, which are signaled to be “related to” each other. This optional “related to™
information is, for example, statically conveyed in an SAOC-specific configuration syntax
element of the bitstream, which may, for example, be designated with
“SAOCSpecificConfig()”. Objects, which are not rglated to each other, are, for example,
25  assumed to be uncorrelated, i.g. their inter-object-correlation is equal to zero.

However, there exist application scenarios where all objects {or almost all objects) are
related to each other. An example of such an application scenario 5 a telephone conference
with a rnicrophone setup and room acoustics with a high degree of inter-microphone cross
30 talk. In these cases, the transmission of all I0C values would be necessary (if the above-
mentioned conventional mechanism was used), but usually would exceed the desired bit
budget. As an alternative, assuming that all objects are uncorrelated would induce a large
ertor in the model and, therefore, would yield sub-optimal audio guality of the rendered
scene,
35
The underlying assumption of the propesed approach is that for certain SAOC application
scenarios, uncorrelated sound sources result in correlated SAQOC input objects due to the
acoustic environment they are located in and due to the applied recording techniques.



WO 2011/039195PCT/EP2010/064379 27 According to the above example, the bitstream parser
checks whether a flag "iocMode" (also designated with "bsOnclOC" in the following) indicates that
there is only a%hifiEihtePobject-correlation bitstream parameter value (HHigRIEERHERd by the
parameter value "SINGLLIOC"). If the bitstream parser finds that there is only a single inter-object- 5
correlation value, the bitstream parser reads one inter-object-correlation data unit (i.e., one
inter-object-correlation bitstrearn parameter value) from the bitstream, which is indicated by the
operation "feaidenwaF reeBiosre apnieitndt, iscbontiast nbiensitstteannparsenfinbs thatthe flag
"iocMode" deesbrotind makelihémigafer dbdasing e (@emmeNuiesabieciealelationdaie, the
bltstream r:&&m: reqdsa Qtﬁ&i&@&ﬂéﬂﬁﬂsﬁ@fo@l&% Q@%&%ﬁf%@@%&@ ko‘aﬁ%?x*é%gd(gﬁe%ed o th
inter-ohjec | rameter values).from the bitstream, which is jndjca y the
functlo%] "reag((zgl&lE o t%%%%%%%ﬁé‘%%n num tm%)? SRLOn A bee RFOHRiEh n%scfiged with
(" numberOf‘ﬁ’ﬁF% ﬁi%'afﬁgsﬂjlg)flfﬂ?ewg’ﬁ}@c‘féﬁ]ﬁ"elatlon data units read in this case is typically
determined by a number of pairs of related audio objects. 15 Alternatively, the "single IOC" signalling
can be pres@uns,htheqraytdac-fiahe{iesstinapteninahebo 16aH edramARMnRENeHvejament in the
non- pfepu%ﬁ%@é&@&ﬁtm@ﬁ%ﬁbeﬂ%ﬂle}@éﬁ!ﬂm | Siiehing helgRn. mg} gug ode and
norma}I(}IOC%3 8%11?@1% fg ba;srllsa clgl%gcfggllgr Slggq;j In]E) % en atl culation of a
rre

Commonl ect— gtlon |tstream arame ?OWrH plpe% red

|mpIement ﬁ%igr iFGd ©d (IB% R B csaalsn QAT b%aﬁ‘ggdﬁﬁé@m@‘i “@Ehﬁlﬁé% using
Cross- POW&&’FW:S@qﬁ e proleradnenibo dinerr istaraBrsOBreneist a2 & solmon
inter-objectogiecl@tiombitspeaimpfanratyr ilalirh@Csingid eanine:co mpsitiedpeaemidy to the
following equiatiofol SGiRG|@sink W8 @inthbfthtdNobject-correlation bitstream parameter value).

15
In a typical application, the bitstream header (for example, the “SAQCSpecificConfig()”
clement according to the non-prepublished SAOC Standard {SAOCY]) includes one bit
indicating if’ “single I0C” signaling or “normal” I0C signaling is used. Some details
regarding this issue will be discussed below.

20

The payload frame data (for example, the “SAQCFrame()” element in the non-
prepublished SAOC Standard [SAOC]) then includes I0Cs common for all objects or
several 10Cs depending on the “single IOCs” or “normal” mode.

25 Hence, a bitsiream parser {which may be part of the SAOC decoder) for the payload data
in the decoder could be designed according fo the example below (which is formulated in a
pseudo C code):

30 if (locMade == SINGLE_IOC)
{
readiocDataFromBitstream(]);

35 |
readlocDataFromBitstream (numberOfTransmittedlocs);



nrg"nrgiu f-/tt WO 2011/039195PCT/EP2010/064379 28 with the cross power terms nrgnk y=s, nk
5where n and k are the time and frequency instances (or time and frequency indices) for which the
SAOC paraméetét 4piiied*In other words, the common inter-object-corrf&tFF WRAMEAM parameter
value IOCsingic can be computed in dependence 0n a ratio between a sum of cross-power terms nrg,j

10(wherein the object index i is typically different from the object index j) and a sum of average energy
values vinrg’f‘ﬁ?ﬁ@‘ﬁ%ﬁféﬁ‘%@éﬁ’ﬁ&é@ﬁ@%y@%lh@%ﬁré%ﬁ%,%@%@? & desmetdéedanean between

the energy (@litederiegatehe ity gfpOnelPRE duthenfulionimgyilkcgesforundaréas exhympinder all pairs of
different autlieokpetscorclbitor priteoh rpleied audigue DjeaIsonishAR £resIHROMeLLerP NrgEj may,
for example, . fasmed ASi8SUMNShERINENRRPRIGR B at there is only a single inter-object-
5  correlation value, the bitstream parser reads one infer-object-correlation data unit (i.e., one
inter-object-correlation bitstream parameter value) from the bitstream, which is indicated
by the operation “readlocDataFromBitstream(1)”. If, in contrast, the bitstream parser finds
that the flag “iocMode” does not indicate the usage of a single (common) inter-object-
correlation value, the bitstream parser reads a different number of inter-object-correlation
10 data umits (e.g., inter-object-correlation bitstream parameter values) from the bitstream,
which is indicated by the function “readlocDataFromBitstream
{numberOfTransmittedlocs)”), The number (“numberOfTransmittedlocs™) of inter-object-
correlation data units read in this case is typically determined by a number of pairs of
related audio objects.

15
Alternatively, the “single 1I0C” signalling can be present in the payload frame (for
example, in the so-called “SAOCFrame()” element in the non-prepublished SAOC
Standard) o enable dynamicel switching between single 10C mode and normal I0C mode
on a per-frame basis.

20

3, Encoder-Sided Implementation of the Caleulation of a Common Inter-Obiect-
Correlation Bitstream Parameter

25  In the following, some preferred implementations for the single IOC (TOCyjnge) calculation
will be described.

3.1, Calculation using Cross-Power Terms

30" In a preferred embodiment of the SAOC encoder 410, the common inter-object-correlation
bitstream parameter value I0Cqg. can be computed according to the following equation:

NN
2 2, ey
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products (with one of the factors being complex-conjugated) of spectral coefficients s, Ssnk associated
with the audio “(?sze?}mssi%@als of the pair of audio objects under ZOConsidlq(r:azfg)Pn ZJ%r/ a497lgrality of time
instances (having &R dices n) and/or a pluralityof frequency instancesf aving €)f?equenc:y indices
10. Areal part of said ratio may be formed (for example, by an operation Re{)) in order to have a
real-valued c%]rr}%onointeor‘-/\%?jtect-correlation bitstream parameter value 10C,,"gle, as 25shown in the
above equation. 7 fjspage of & Constant Value  In another preferred embodiment, a constant value
¢ may be chosen to obtain the common 30inter-object-correlation bitstream parameter value 10C31"0,
in accordance with IOCsingte = c, w;;pggg Mg g-egpstant, 35 WO 2011/039195PCT/EP2010/064379
29 This constant ¢ could, for example, destri a tine’ and frequency-independent cross talk of a
room with specific acoustics (amount of reverb) where a telephone conference takes place. 5The

constant ¢ L TOr ' ; ' timati fther coustics, which
may b(—:‘rg per%%iet% %g/é%%%i\hg%%?é%&% %\%‘Ee?r'%ﬁa\%%‘ Ctgr?ggc% r%?aﬁ%&rﬁ%gf %gl(% i L?? Via a user

interface, or may e &e AR % sAOC encoder 410.

In other words, the common inter-object-correlation bitstream parameter value I0Csingte
can be computed in dependence on a ratio between a sum of cross-power ierms nrgj
10 {wherein the object index i is typically differemt from the object index j) and a sum of
average energy values .fnrg, nrg . (which average energy values represent, for example, a

geometrical mean between the energy values nrgs and nrgp).

The summation may be performed, for example, for all pairs of different audio objects, or
15 for pairs of related audio objects only.

The cross-power term nrg; may, for example, be formed as a sum over complex conjugate

products {with one of the factors being complex-conjugated) of spectral coefficients s,

5™ associated with the audio object signals of the pair of audio objects under

20 consideration for a plurality of time instances (having time indices n) and/or a plurality of
frequency instances (having frequency indices k).

A real part of said ratio may be formed (for example, by an operation Re{}) in order to
have a real-valued common inter-object-correiation bitstream parameter value I0Cqige, as

25  shown in the above equation,

5.2. Usage of a Constant Value

In another preferred embodiment, a constant value ¢ may be chosen to obtain the common
30 inter-object-correlation bitstream parameter value IOCqyg. in accordance with

IOcsinglt: =c,

with ¢ being a constant,
35



6.Decoder-Sided Determination of the Inter-object-correlation Values for all Object 10Pairs In the
following, it will be described how the inter-object-correlation values for all objPectJ)airs can be
obtained. 15AYREGEEBHEr side (for example, in the SAOC decoder 420‘3?%% g éqg‘?ﬁ?er-object-
correlation (bitstream) parameter (10C"roe) is used to determine the inter-objectcorrelation values for
all object pgirs. This is done, for example, in the "Single I0C Expander” module 474 (see Fig. 4). 20 A
preferred ma[gl ot l?gt%“%sf:n?ﬁ%gcgeﬁye%p' Ltetiéﬁs.c?%% %88‘%#@%?&?‘?%‘8“5%%@%%%?% th considering
the "related®fc® TRPETETOHEHIR &SAHETE (Eserbrd TS SReoC Inlethoarrretactiskexample, in the
portion "SAE¥€SpecificConfiguration0"). In a preferred embodiment, a copying without "related to"
information (i.e., without 25transferring or considering a "related to" information) may be performed in
the follgwingaRelnoiQHR, - ofahBl Mol I, ATOWS: Al ataERRIRCLPAILggign values for

a

pairs of diffg{ggntﬁayd& %gjemcfs re s?t to gﬂgyc m Qnter-%béegé-corre tion (bitstream) parameter
value. In Ghother preterred enibodiment, coﬁ;%1 iR Pa e TR AR R Y aking into
consideratiBRXRE HEMIER 238 ShFRTRRTo f) REp BFEFAEEdrE R hp RAR sRe R RAAg 35 manner: =
/0Csmg," for all in, IT with in n and relatedTo(m,n) =1 0O, for all m,n with m n and relatedTo(m,n) =0
WO 2011/089195R4cddEER0M01 0437 36h AC eRsdinghnhane @nenaniwalipiefoo ie cirgasirelation values
associgted with agpgiy of audio objects (having audio object indices in and n) are set to the value
|OC,ingie specified, for example, by the common inter-object-correlation bitstream parameter value, if
the 5 object relationship information "relatedTo(m,n)" indicates that said audio objects are related to
each other S g MBS HetrReh N i FEAN St RAHRAbFR [y al dleiseés that the
audio objedsinsfcangxiobeingdio objects are not related, one or even two inter-object-correlation values
associated with the pair of audio objects are set to a predetermined value, for example, to zero. 10
15 At the decoder side (for example, in the SAOC decoder 420), the single inter-object-

correlation (bitstream) parameter (IOCgnge) 15 used to determine the inter-object-

correlation values for all object pairs. This is done, for example, in the “Single I0C

Expander” module 474 (see Fig. 4).

20 A preferred method is a simple copy operation. The copying can be applied with or without
considering the “related to” information conveyed, for example, in the SAOC bitstream
header {for example, in the portion “SAOCSpecificConfiguration()™).

In a preferred embodiment, & copying without “related to” information (i.e., without
25  transferring or considering a “related to” information) may be performed in the following
manner:

10Cy, = 10C g, for all m, nwith m # n.

30 Thus, all inter-ohject-correlation valves for pairs of different audio objects are set to the
common inter-object-correlation (bitstream) parameter value.

In another preferred embodiment, a copying with “related t0” information (i.e., taking into
consideration the “related o™ information) is performed, for example, in the following
35 manmer:

10C,,,. » for all m, 7 with m # n and relatedTo(m, n) =1

ioc,, - {
0 . Tor all m, n with m = » and relatedTo(m, n) = 0



However, different distribution methods are possible, for example, taking the object powers into
account. For exam[i)le, inter-object-correlation values relating to objects with relativel¥ low power could
be set to high‘y/glﬁeegﬂ%ﬁgﬁ as 1 (full correlation), tg minimize the influente 8 e d&&8 relation filter in
the SAOC decoder. 15 7.Decoder Concept using Bitstream Elements according to Figs. 5 and 6 In the
following, a decoder concept of an audio signal decoder using the bitstream syntax elements
according to Figs. 5 and 6 will be described, It should be noted here that the 20 bitstream syntax and
bitstream e{SREHBE LRk, SYRTHNRIITHE-aRisereatrwign rapkienaseiFgswBtandsr cdn be applied,
for examplepihahbieaitlibasigaatdiecader iGitcacooming toefig 1d thad-HandieQudiemigiat decoder 420
according tFigathple, asiditioncoishavlidierbried dhakihe dudivsionalanerdanL00aggording to Fig. 2
and the audigeloRaslesatiendhassiia i ARG CARIC IR BIAIGRINTRAM syniax
elements ag discussec %Ehwrltfb{gs ectiok % S and 6. Accor |,n%{¥fet e ‘ltstyear% comprising the
downmix signar representation 110 and thé o L UEFLTE RO RR FRISTRARB s SIS 99 Hnd/or the
bitstream ré}HEEEHTRALITO P LOrRisF thel BiksiedALdi0ckisarb A% BRSTREEPA compIiBipY e downmix
informationi#80cwgithersidécB0infoemationiz 82, withythe pabvideshilicacbizaanes withdhe following
descriptionpAd:RAM e bilgieasn g ayeRe provided by the above-described SAOC encoders and
whichjgay be evaluated by the above-described SAOC decoders may comprise an SAOC specific
configurati rtionwhich will be described in the following.taking reference to 35 Fig. 5, which
shows a s;%%a%%é%rglseﬁteg iﬁ% gsul%g é?leéﬁ%ér gp%%sﬁfy%on?fg ﬁ’l‘%’i’ée’pg\%fgﬁ e objett
"SAOCSpeSHEEIRY BFeoOSh F1953¢1 SBBOPIRsb R ITIER 37 S RS INOY kerife configuration
information'detyplises’ remexanwsicdesstipllighfrebizartytcenfigiirationdhfomhationimuizh describes a
sampling frigueihensstiizderaeldiosifralietemiepandéondn be used by an audio signal decoder.
The SAOC specific configuration information also comprises a low delay mode configuration

|nformat|on7_wh|c§5g%§g; 'E&%ep‘i using Bitstream Flements according to Figs. 5 and &

In the following, a decoder concept of an audio signal decoder using the bitstream syntax

elements according to Figs. 5 and 6 will be described, It should be noted here that the
20 bitstream syntax and bitstream evaluation concept, which will be described with reference

to Figs. 5 and 6, can be applied, for example, in the audio signal decoder 100 according to

Fig. 1 and in the audio signal decoder 420 according to Fig. 4. In addition, it should be

noted that the audio signal enceder 200 according to Fig. 2 and the audio signal decoder

410 according to Fig. 4 can be adapted to provide bitstream syntax elements as discussed
25 with respect to Figs. 5 and 6.

Accordingly, the bitstreara comprising the downmix signal representation 110 and the

object-related parametric information 112 and/or the bitstream representation 220 and/or

the bitstrearn 300 and/or 3 bitstream comprising the downmix information 430 and the side
30 information 432, may be provided in accordance with the following description.

An SAOC bitstreamn, which may be provided by the above-described SAOC encoders and
which may be evaluated by the above-described SAOC decoders may comprise an SAQC
specific configuration portion, which will be described in the following taking reference to

35 Fig. 5, which shows a syntax representation of such an SAOC specific configuration
portion “SAQCSpecificConfig()”.



5 whether a low delay mode has been used by an audio signal encoder an/or should be used by an
audio signal decoder. The SAOC specific configuration information also com rises a frequency

resolution con‘?“g)ura% oh |?15tormat|on which descriygs a frequency resolUtioR Lo /?553‘}3&71?1 audio signal
encoder and/or to be used by an audlo signal decoder. The SAOC specific configuration information

also comprij %@ ame. Ie | uratl information,10 d SCI’IbInS) a frame length of audio frames

used by the er a ggﬂaﬂy‘}ﬁgl@ﬁéfé % EEREP e PSR EGIERC configuration
|nformatloncagéﬁ‘é’@%ﬁﬁ'?é’é%“aﬁhﬁﬁjéféﬁﬁ%%@FW@ﬁf@M%ﬁﬁﬁmﬂt@ﬁW éh dederiimsla number of
audio objectsccbhiswbactonmiset bprafigurkitisipinfclermationTeBetOS atec Glesigifigteatinith

"bsNumObjegisnafamexamplenscibes tayalueeNondichfiasiheanmssvahoygestaskhe SAOC

spec'f'%comatlemwf&amgaeqlmgm}g@&%§ arﬂa&s%g&f@&&a@%&%&%ﬁﬁt&m@fmat'on For
example, tqjere m‘é&( be oaledblts ream % L very ferent audio Oéects However, the

relationship bf AGdio OBfects Thay | be e eﬁ?g 5?5?)?8“ BB 8'% SORRHERRIR having a

one-bit ent%&eﬁ%?ﬁ%ﬁﬁﬁﬂi‘n%ﬁﬁ%ﬁ%ﬂFB@%B}@@@@HM@%%‘?@%@WH@Wﬁiﬁtﬁ the
relationshipesfichy ebjeedivitigriad elfcids:, aidigomabelsnddntspradidseset decode, Tinidniddicates that an

object is relgtesftociaalfrkien eftiesinaaely anfifses o hhavingadinstdndex andr.gesond index |,
and a ggeco ﬁp&q ach pair of
dlffereﬁfau%?;%éc%qy%% Héﬁ%(ﬁf qwé?%%‘gﬁ? 5 rtﬂgc%%dor ] %% %?@/8{3{8 %ltus\étl?gg 25bit

200 hEres 0 C o0 Um Qn infy %{_ﬁ}%

asin
determines the values 0 two e e ob actyerations [ ﬁ?BW%?‘éSéiEt%?ﬁentlcal values.
As can be §8§W%%F§i%i8”dﬁf@8ﬁ‘ﬁﬁ%k”f‘ﬁfh§%%?a BB ﬁé?‘&ﬂﬂﬁ]@é‘fé@ts%ﬁféﬁi%r loop). A
diagonal er#ibs RelE sserror;[infrseatico, orddoriniiivel degaohicd-oith fisNambisdsdbpect index i, bits
describing exretalichshifpdatweenaNdimiobject ieandwddiaabjects j (having audio object index j) are
includeg in the bit.stream for j =i + 1 to j = bsNumObjects. Accordingly, entries of the relationship

matrix ' bsRﬁJgtgg;BU]gLECMy %&gg@&a&%&é&nﬂ%lagy%&ep g&e &Udbo Opje?t§ havmg audio object

indices i and |, are set t%} e vﬁ) iven in It stream, In agdition, an (ﬁuec‘f re]IaT%lorFshlp matrix
entry 35°b<REIRETE P ECeTo e EAFRS AEE, PEY 6 G0 OAIEEES Ple Aty

"bsRelated PSR FeicRhians: idperespahs liairnshinms aydicsbier caunhaterast g, &r WO
2011/0391 e&RG@HER 20:10/06 437 & 32ThcSAD € spetifimopitigevatyomiformiation aldo comprises an
absolate erefgysir@nsivissiomaontgiy AdaniMrmation which deserigsvhathasan asdio encoder
has Includ%gag@n@béem&%@%agybmwaw weﬁhﬁaaaégwm?@ a& Yhet Ek%q e%éi’éo decoder

should eva ate n a so u ansmlsslofnrg é;‘uratl n infor >Eion 5in in.the bit stream.

The SAOC specl}lf:mcbn %rga?on |n¥‘fn also compris&y 4 dBRRGAT e&?aﬁﬂ%ﬁﬁﬁ?ﬂ%‘er configuration

informatiorC Wi CAY s &ri E’a‘q‘?ﬁrhﬁﬁ? Bf%ﬁwme&h‘amsbﬁééﬁwﬁt?ﬁe‘”ﬂh each pair of

d:ifferent audio objects having audio object indices i and j. Accordingly, a single bitstream
25 bit determines the values of two entries of the object relationship matrix, which are set to
identical values.

As can be seen, 2 first audio object index i runs from § = 0 10 i = bsNumObjects (outer for-
loop). A diagonal entry “bsRelatedTo[i][i]” is set to one for all valnes of i. For & first audio
30 object index i, bits describing a relationship between audio object i and audio objects §
(having audio object index j) are included in the bit stream for j =i+ 1 to j =
bsNumObjects, Accordingly, entries of the relationship matrix “bsRelatedTo[i][j]”, which
describe a relationship between the audio objects having audio object indices i and j, are
set to the value given in the bit stream. In addition, an object relationship matrix entry
35 “bsRelatedTofj][i]” is set to the same value, ie, to the value of the matrix entry
“bsRelatedTo[i][j]”. For details, reference is made to the syntax representation of Fig. 5.



audio encoder and/or to be used by the audio decoder. The SAOC specific configuration 10information
may also com&riszel?}jtsjgigional configuration information, which is not relep\&%lg%r}g%% $)resent
application, anditich ean optionally be omitted. The SAOC specific configuration information also
comprises a common inter-object- correlation configuration information (also designated as a
"bitstream s{ggag[&%@arag& : lgr"c 1Il heg&i}gﬁ? which describes whether a commaon inter-object-correlation
bitstream parameter valie 1s included. in the SADE Bitsfeant SrEHE SBetpaifiHividual
inter-objectCBRBIATON SREfELRMIpRARRTEIem ek rdesekrietptitre I AoEobiswdantaSaid common
inter-objectieeddation abseititau catinsy ibfiommation imaythfobie emaple abé/cresignate dnvithiitisOnelOC,

and may bedecofie-BliowduevafafherSARIShepasiigranfiguiation irderyaticshmaxaeagomprise a
distortign coptralddnil semntiaykation information. In addition, the SAOC specific configuration
information may comprise one or more fill 25 bits, which are designated with "ByteAlign()", and which

may be used to adjust the lengths of the SAOC specific configuration information, In addition, the

SAOC specifi€ B0 ReRiGR SATEISHSHOR IHSyabRThise Spsias adaiBrar-ebrmghramdstinformation

"SAOCExtettsiteGainfigafomgpriswivtlofiesisbenz enfobth e gfrésentippimatibruanthyhieh will not be
discussed hertiofondhisreasoniodbe lhsfiopdieemnnteg-bere, that heR QL iSeacHicaerfiguration

informegion;pray-GeeRHseoEARRssdbRBhe AhRvR.dassribaHaonfgnAtian information. In other

words, somg %g}ﬁ% gpgv (1'% gt.ribed onfiguration information may be omitted in some embodiments,
and additional co ﬁegu?a%%’n%ln%ﬁ’na?ant?gwn&rﬁ%f/%la %‘B}éagfg)eiﬂ%ﬁtace% in some embodiments. 35

However, it should be noted that the SAOC specific configuration information may, for example, be
included onkEéepetPlecasstiuarsinanion Ot mesiea atle Howeers theSROE peeifigeconfiguration
information awragiatiptiecnaflyuoe: mclutiedaner abidasiptnel b strdapteady 8gnaling perameter”
2011/03919RRP ERZD HUEAR  Iidther a common inter-object-correlation bitstream parameter

value is included in the SAOC bitstream, or whether object-pair-individual inter-object-

correlation bitstream parameter values are included in the SAQC bitstrear, Said common

inter-obiect-correlation configuration information may, for example, be designated with

*bsOnelOC, and may be a one-bit value,

20
The SAOC specific configuration information may also comprise a distortion control unit
configuration information.

In addition, the SAOC specific configuration information may comprise one or more fill

25 bits, which are designated with “ByteAlign()”, and which may be used to adjust the lengths
of the SAOC specific configuration information. In addition, the SAOC specific
configuration information may comprise optional additional configuration information
“SAOCExtensionConfig()” which is not of relevance for the present application and which
will not be discussed here for this reason,

30
It should be noted here that the SAOC specific configuration information may comprise
more or less than the above described configuration information. In other words, some of
the above described configuration information may be omitted in some embodiments, and
additional configuration information may also be also included in some embodiments.

35

However, it should be noted that the SAQC specific configuration information may, for
example, be included once per piece of audio in an SAQC bitstream. However, the SAQC
specific configuration information may optionally be included more often in the bitstream.



Nevertheless, the SAOC specific configuration information is typically provided for a plurality of SAOC
frames, because the SAQC specific configuration information provides a sil%lificant bit load overhead.
5In the foIIowiWé); %ﬁlel/%%% A of an SAOC frame wil;be described taking Fgferé}ﬁ(gé}[?84ﬁgg, 6, which
shows a syntax representation of such an SAOC frame, The SAOC frame comprises encoded

object-level-difference values QI D, which may be included band-wise and per audio object. 10 The
SAOC frameeé’%g]é%?ﬁpﬁ‘ e%AéSn 0%88%%8@&“8&8?99%%% BCYRfHh mayidsd dBhsidered as

optional, arkikiehringy e faon dgBassdirida OCrmecdikoe figurt il solommptisesedended
inter-objectacogrefationbitdhad o¥@zawhich may be provide band-wise, i.e., separately for a plurality of
frequency bands, and for a plurality 150f combinations of audio objects. In the following, the bitstream

will be gesared i eoneetinine ARRIAAD S MICHMAURE RRHPINECY 8 bitstiean parser parsing

the bltstrea%ggThe bitStream §arser m%a%,B or example, initialize variaBles k, 1ocldxl; 10éldx2 to a

value of zero in asﬁ?gfsp?r%%tr Weg?gﬁa.“ é%ﬁ @ﬂfﬁf’ Trd A PP Sl Sy HBAHSH a parsing for

a plurality o¢afsd<8iegdenpbdiRrgsHabemabRi néithema kegnaiersd: irsrtavisobidcpsi(outer
for-loop). Thedi@Blhastream parser may, for example, set an inter-object-correlation index value
idx.loc[i][il describing a relationship between the audio object having audio object index i and itself to

zero which mi%@ﬁ:aﬁfaﬂecgg@'@;&&g}is@y@mu@'a%1&9%%%%%%%%%@?&1%%‘%@6éhe bitstream for

values j of a secon %é*Q'%Sﬁ%Ob ?C hin&;lkexab%twe nilan umObjects. It audio gbjgcts having
audio objecrf Indices i and J aré rela eéc, whi h?ézll?lalcatgadl' w3‘/"’§er‘lon-zero value of the object relationship

matrix entry "bsRelatedTo[i3[j1", the bitstream parser performs an algorithm 610, and otherwise, the
bitstream pahse¥Ats fiamirakse-obyjasisen rsktidritiistek e sweisksbwvitiuisd Qldighdfiests having audio
object indicesyravidg beniivei{afieratipariielx I OG] ksl ofuighaesesiaes:ad 38 zenaremirelation. Thus,

for pairs of gudipabiasts Jenwlishthe object relationship matrix indicates no relationship, the
inter-object-correlation value is set to zero. For related pairs of audio objects, however, the bitstream

signaling parameter "bsOnelQC", which is included in the SAOC specific configuration, is evaluated to
decide ho ’fot%rg‘ﬁ&’é‘a% fh%%%%Ti%%?ﬁﬁf@%%&%@qﬂ?%é’%%maling

parameter 5ot i dibhiEsam aetRs aie b désprimindividual inter-object-correlation bitstrearn
parameter values, a plurality of inter-object-relationship indices idxIOCJiliji (which may be considered

as interobjerttelatenshipditaiie 3N RasyReIGHRIC R MR TANERY, km:the bitaheasm for
"numBands;fregduaneyPaRR M NG,

Subsequently, the bitstream parser may perform a parsing for a plurality of values of the
first gudio object index i between i = 0 and i = bsNumObjects (outer for-loop). The

25 bitstream parser may, for example, set an inter-object-correlation index value idxToc[i]{i]
describing a relationship between the audio object having audio object index i and itself to
zerc which indicates a full correlation.

Subsequently, a bitstream parser may evaluate the bitstream for values j of a second audio
30 object index between i + 1 and bsNumObjects. If audio objects having audio object indices
i and j are related, which is indicated by a non-zero value of the object relationship matrix
entry “bsRelatedTo[i}[j]”, the bitstream parser performs an algorithm 610, and otherwise,
the bitstream parser sets the inter-object-correlation index associated with the audio objects
baving audio object indices  ard j to five (operation “idxIOC[1][j] = 5"}, which describes 2
35 zero correlation. Thus, for pairs of audio objects, for which the object relationship matrix
indicates no relationship, the inter-object-correlation value is set to zero. For related pairs
of audioc objects, however, the bitstream signaling parameter “bsOnelOC™, which is
included in the SAOC specific configuration, is evaluated to decide how to proceed. If the



5the function "EcDataSaoc", wherein said function may be used to decode the inter-object-

relationship indices. However, if the bitstream signaling parameter "bsOngIOC" indicated that a
inter VO U ORI, . : POITER310/061378 .
common inter- object-Correlation bitstream paramejer value is used for a piurality of pairs of audio 10

objects, and id the bitstream parameter "bsRelatedTo[i][j]" indicates that the audio objects having
audio object.indices | and j are related, a si t of a plurality of inter-objectcorrelation indices
PWERE L Tk e R R e i S
frequency BERHS ISRy Bisge prersfscalisscaivnlindek kel direnyogihén frequency
band. HoweévlieaspaireCENBEUtidrchl Snef tihe algoiitirm 6k0iacpieyicusiiareashipterakiest-correlation
index icka%a{_iﬂ@@ﬂﬂ&e}@x@kﬁm@%ﬂ&h@%&v&%@ﬂ%tﬁﬁéaﬂaéf?ﬁéaué&hisﬂ&%§éiﬁ%d by use of the
variablg Ic, yhighdis,inidalizecsio 2eto.and,ngremeniedupan cvalyation of the iﬂ%értagb‘ﬁt 3

inter-objectl;e O{J’e|6}}'1i051 %ngices idx10C[i][jJ. 20To summarize, for each combination o fwo audio

objects, it is irst evaiuated whether the two audio objects of such a combination are signaled as being
related to each other (for example, by checking whether the value "bsRelatedTo([i][j]" takes the value
zero or notHevbenifdie dbfcesnof ghalipaipaofimerdic oifledR Gt éndétatatitthe furthemdneaessing 610 is
performed. dBjfieanisaaibe vabue i QG oasedateddodhis paikph{substantialiyhynrelated)
audio abiecis ieis ehiPid BESASIRHRIRERBue-IRLAXAMBIAY 1o AdisHeismined yalus dudicating a zero

inter-objec -correlation. [n the' processing 610, A bitstream value,is read from { |r§tream for every
pair of audtll‘éaggﬁé?ég Fw?%'ceﬁtilsisfc%sa]léag %rc%ep%téae’ BIARElE 3?}@?8 aolgj%& jﬁ%@*&f@%’é‘fﬁ%‘g "bsOnel0OC"
30 is inactif&TeMHERwiBd P PR HHAlING “BednEr the Jbliveash iy ore BistEastiaalue is read for
one pair of dsMlarsisctsrannlvdirefdrencdodsdriasiengle paisi svixamtainbdabyrebttingrthe index
values iocldikandriekltbe?itdgadintad thisargagheniieglac engingledaadmil vaduesigisgused for other
pairs of augip objects(higharessignaled as.beingrelated togach Q{e&gegggoﬁignglﬁ@g "bsOneaIOC" is
active. 35 EipaHyrihd e inter-abject-correlation index value is associated to
both combilnatio [J%%ﬁﬁoi%@ﬂgiﬁe%%%{%%ﬁg%% rjge\?(:artlg%gl#}%sp%cﬂ\s}ere%?l er%g lgfet?%‘ 1t"sz(?oﬁ‘yWO
2011/039 1@\&(&’}3&5@@%&%\%’6%@95 igdnitialized to Zero and incremented upon evaluation of the

first set of initer-object-correlation indices idxIOC[[3].

20 To summarize, for each combination of two audio objects, it is first evaluated whether the
two audio objects of such a combination are signaled as being related to each other (for
example, by checking whether the value “bsRelatedToli][j]” takes the value zero or not). If
the audio objects of the pair of audic objects are related, the further processing 610 is
performed. Otherwise, the value “idxIOC[{][]” associated to this pair of (substantially

25 unrelated) audio objects is set to a predetermined value, for example, to a predetermined
value indicating & zero inter-object~correlation,

In the processing 610, a bitsream value is read from the bitstream for every pair of audio
objects (which is signaled to comprise related audio objects) if the signaling “bsOnelOC”
30  is inactive. Otherwise, i.e., if the signaling “bsOnrelOC™ is active, only one bitstream value
is read for one pair of audio objects, and the reference to said single pair is maintained by
setting the index values iocldx1 and ioeldx2 1o point at this read out value. The single read
out value is reused for other pairs of audio objects (which are signaled as being related to
each other) if the signaling “bsOnel(QC” is active.
35
Finally, it is also ensured that a same inter-object-correlation index value is associated to
both combinations of two given different audio objects, irrespective of which of the two



given audio objects is the first audio object and which of the two given audio objects is the second
audio object. _ En addition, it should be noted that the SAOC frame typically comprises the encoded
5downmix gaiW%&Pﬁggsﬁﬂﬁ?/lG) on a per-audio-object basis. In addition, thE SR OMER typically
comprises encoded downrnix-channel-leveldifferences (DCLD), which may optionally be included on a

per-audio-opject basis. 10 Th Sﬁ«OCf_am further t'ogg&% omprises enc dg i th
post-procei§§ﬁﬁb@%ﬁlﬂli’r‘ﬁ§i¥g§iﬁ’?/ fﬁte%li{ﬁt?éfc\tfv |cf‘1yc}r[r§1%’y e .nf:S e Illnmégboacr%d vcvqlssg-m%nner and per
downmix cisaeibiuthozhitdbn, the SAOC frame may comprise encoded distortion-control-unit

parameters, which determine the application of distortion control measures. 15 Moreover, the SAOC
frame mayiompriss GNenahIA BEerileRit Be AlgT) Framk UsiResMOtenpN SADE frandednay comprise
extension (%ata "SD,{AOa}(%%xfg&s%gm:é;&%(&rymé@g mﬁ%\é‘f%‘é?& are not relevant for the present application
and will not be disctissed m 20detai [

sse | here for this reason. Taking reference now to Fig. 7, an example
for an advantageous quantization of the interobject-correlation parameter will be described. 25As can
be seen, alfirdebiem1 thef %ﬂtﬁﬁlefﬁ?ﬁgwiﬂ@%rmﬂ?@qﬁ%?égtiﬂ?ﬁﬁﬂ& SHPRERITHTS in a range
between zéiffand sl hishicranty afommnticx ineljdsd ailecatedisRisgabiie "idx10C[i][i]", A
second row 720 of the table of Fig. 7 shows the associated inter object correlation value, and are in a

range, hetwgensQ 98 anphl Argerdipaivathealuas ofdhe Rarameipssciaxs1Qc R mHmanbe mapped
onto mversely tﬁ@%’@?d mtgr 30%gjglc}ﬁ%g&relat on dv%gqgg;ﬂsgn}ga Ia @g@@{gﬁ%ﬁ%@ble of Fig, 7, To
conclude, 3A'E; g mjdﬁrérffgn portion SAD pecﬁic on?lgé eBre erably comprises a bitstrcam
parameter "bsOnel0OC" which indicates if' only a single IOC parameter is conveyed common to all
objects whiaheHdivieretatici@fthfeavhmrnexmsiyiseleerSE b rutie e T I Seramsirs,

inter-objectyeasralationivalie spalednsiudaikintbe itstsearasineencoded form "EcDataSaoc
(IOC,Iﬁ,gumBands)". An array "idxIOCIi][j]" is filled on the basis of one or more encoded
i

inter-object-correlation yg| The entries of the array “iclxkQC il ake; mapped onto inversely
quantized M?J%"s"ﬁ‘é%& ?%Sgﬁﬁ%ﬁlégﬁﬁe Bof é%.n WO 5011/03919?PCT%%92010/064379 36
Furthermore, an SAOC frame may comprise extension data “SAOCExtensionFrame(}”,
which, however, are not relevant for the present application and will not be discussed in
20  detail here for this reason.

Taking reference now to Fig. 7, an example for an advantageous quantization of the inter-
object-correlation parameter will be described.

25 As can be seen, a first row 710 of a table of Fig. 7 describes the quantization index idx,
which is in & range between zero and seven. This quantization index may be allocated to
the variable “idx1OC[i}[j]". A second row 720 of the table of Fig. 7 shows the associated
inter object correlation value, and are in a range between —0.99 and 1. Accordingly, the
values of the parameters “idxIOC[i]{j]” may be mapped onto inversely quantized inter-

30 object-correlation values using the mapping of the table of Fig. 7.

To conclude, an SAOC configuration portion “SAOCSpecificConfig()” preferably
comprises a bitstream parameter “bsOneIOC” which indjcates if only a single I0C
parameter is conveyed cornmon 1o all objects which have relation with each other, signaled
35 by “bsRelatedTo{i][i] =1”. The inter-object-correlation values are included in the bitstream
in encoded form “EcDataSaoc (IOC,k,numBands)”. An array “idxIOC[i][j]” is filled on the
basis of one or more encoded inter-object-correlation values. The entries of the array
“1dxIOCHIT" are mapped onto inversely quantized values using the mapping table of Fig.



7, to obtain inversely quantized inter-object-correlation values. The inversely quantized
inter-object-correlation values, which are designated with I0Cid, are used to obtain entries of a
covariance matBBEIHE purpose, inversely quaptized object-level-diffBtéitaP4PathiEters are also
applied, which are designated with OLD,. The covariance matrix E of size N x N with elements e,,
represents gn tap&roximation of the original signal covatriance matrix E SS and is obtained from the

OLD and 10C arametare 51 LD BB R EmERe SHUkRe AR HVRE=TS ARHBESH some
aspects hav&'HedHaESUFHEPThvIHEboHIch BE dasimpifarid: 106islawrutrdt tthekieinspeiss also
represent adesceiptivianot thetdarr@spahidingupeth odyevirtyeqa-dltek osievikedaimspeards to a
method stepsadeatue.abagaiomhsieRARF0ASHIAePects described in the context of a method
step alsp represent a description of a corresponding 20 block or item or feature of a corresponding
apparatus. Some or all of the method steps may be executed by (or using) a hardware apparatus, like
for exampl ' or, Q ble, computer or an electronic circuit. In sqme
em bodimeﬁ{ges%g%g Qoﬁr?ée:%%fﬁr%xo?%%s %%@%ﬁ%ﬁﬁ%é%%? %r?”léfth(r)e(]frg 3165 anﬁlaaypggxél%%fﬂ@ by such an
apparatus. SThigirplsrgivecersirtet adio Bghtil aahihesioeddrom thaligithl stdi@ge medium or can be
transmitted gRamitansMission medium such as a wireless transmission medium or a wired
transmigsion medium such as the Internet. Depending on certain implementation requirements,
embodiments of the Lgv’@lgg%m Eapbe 30 implemented in hardware or in software. The implementation
can be performed Using a digital storage medium, for example a floppy disk, a DM, a Bin-Ray, a CD, a
ROM, a PROM, an EPROM, an EEPROM or a FLASH memory, having electronically readable control
signals stored thereon, which cooperate (or are capable of cooperating) with a programmable
computer system gyshihakibie egpegtive-nethod is performed. Therefore, 35 the digital storage
mediup may be computer readable. WO 2011/039195PCT1EP2010/064379 37 Some embodiments
according to the invention comprise a data carrier having electronically readable control signals, which
are capabletdfhongiperatingnaith leypr bgrankmatblel donhputersy stem, spushtthatidnelef et methods
described heteinaisaersnrgrdeneralivgmodimerinefihapesenlinveRtien gxppe implemented
as a compuier RIOGFATLAACKC WLh,ARA0IA A e, RIOAIAM 9UERING,ADELBiyg for performing
one of the rHeF}g%%ﬁ \thtEQ ghet co uterégrgog?qrar%froduqt runs é)n a, ompLI,lt . Thé pPogram code may
for example Be Stored on S maching TEARShISRAfFefepresent a description of & corresponding

20 Dlock er item or feature of a corresponding apparatus, Some or all of the method steps may

be executed by (or using) a hardware apparatus, like for example, a microprocessor, a

programmable computer or an electronic circuit. In some embodiments, some one or more
of the most important method steps may be executed by such an apparatus.

25 The inventive encoded audic signal can be stored on a digital storage medium or can be
transmitted on a transmission medium such as a wireless transmission medium or a wired
fransmission medizm such as the Internet,

Depending on certain implementation requirements, embodiments of the invention can be
30 implemented in hardware or in software. The implementation can be performed using a

digital storage medium, for example a floppy disk, & DVD, a Blu-Ray, a CD, a ROM, a

PROM, an EPROM, an EEPROM or a FLASH memory, having electronically readable

control signals stored thereon, which cooperate (or are capable of cooperating) with a

programmable computer system such that the respective method is performed, Therefore,
35  the digiial storage medium may be computer readable.



Other embodiments comprise the computer program for performing one of the methods described
herein, stored on a machine readable carrier. In other words, an embodiment of the inventive
method is, the‘r‘g?ozr@é,” g%%ﬁwputer program 15 having a program code forf 53‘??8?%%9643% of the
methods described herein, when the computer program runs on a computer. A further embodiment of

the inventivgg th%%:,és t@ refore, a data carrier_(or a digital storage medium, or a camputer-readable
medium) cor%gfglsi%g {r)eggra?esd %ﬁ%orré%nr% tﬁ’e %céﬁr(ﬁ%lﬁ'%’r program for gé%or‘fﬁd[ﬁaro V8t&he methods

described HAFEHY *fﬁgydaﬁ%dég}?ie??lfﬁgfd@@éﬁi%to%}l’éj@ nfEYi AR Gh efr SOoRgERRE e dfiihh Bre typically
tangible an@re@ABHAHRSHBIRERY. Aritfthefshbodinmentadt the invbadivalesethot Isrthersfore, a data
stream or apseiqueate of 25 signals representing the computer program for performing one of the
methods described herein. The data stream or the sequence of signals may for example be configured

to be ransfggiedia A gRaEAmIUNIFAIRBSANASElon: folexamPle via e JDIerety & further
embodiment com fs%iu%processmg mepans, or example'a compﬁ er,’ora elo) pro FAmmable logic

device, confi§&rEd BSUPEIX el P BETSHH M SFIRETHES Beitk SERBENHO IR Rirher
embodimerfiésvhiideehedoisatie kampricineeaien predsonithe contpue ey ddrapoisaperforming one
of the methodls desdiubethirpreir. S5dheomedirboeitbntss-aqrogrammable logic device (for example
a fieldjprogrammable gate array) may be used to perform some or all of the functionalities of the

methods d | | g I ' rogre I Ie array. cooperate
Wo zo11/?%%52%%%%%%1%%@%%%%%%%MM B e e

microproce
methods d 33?%%6& i e Srrlaﬁlﬁafﬁgﬂgﬁ zb%d‘éC:%IE"E‘F)Sreferably performed by any hardware

apparatus. The above described embodiments are merely illustrative for the principles of the present 5
invention. l{isthederstdnditieatborbaiic af dnsiaywlvariatitiod of thedrangenmments anskthe details

describged hexein wilkogranpar®ntdo wiarsiskiled b7 the almbids thaimenhetbrreimg, in:be limited only
by the scopg,af.the Fn,%gggms%tg@{,&@@ and not by the specific details presented by way of

description and explanation of the embodiments herein.
A further embodiment of the inventive methods is, therefore, a data carrier {or a digital
storage medium, or a computer-readable medium) comprising, recorded thereom, the
20 computer program for performing one of the methods described herein. The data carrier,

the digital siorage medinm or the recorded medium are typically tangible and/or non—
transitionary.

A further embodiment of the inventive method is, therefore, a data stream or a sequence of

25 signals representing the computer program for performing one of the methods described
herein. The data stream or the sequence of signals may for example be configured 1o be
transferred via & data communication conneciion, for example via the Intermet.

A forther embodiment comprises a processing means, for example a compuier, or a
30 programmable logic device, configured to or adapted to perform one of the methods
described herein.

A further embodiment comprises a computer having installed thereon the computer
program for performing one of the methods described hersin,

35
In some embodiments, 2 programmable logic device (for example a field programmable
gate array} may be used to perform some or all of the functionalities of the methods
described herein. In some embodiments, a fleld programmable gate array may cooperate
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"Binaural Cue Coding - Part Il: Schemes and applications," IEEE Trans. on Speech and Audio Proc.,
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Convention, Paris, 2006, Preprint 6752 [SAOC1]J. Herre, S, Disch, J. Hilpert, 0. Hellmuth: "From SAC
To SAOC - Recent,Developments in Parametric Coding of Spatial Audio”, 22nd Regional UK ABS
Conference‘?é&ﬁfﬁﬁa‘&é‘,’ﬁ%?ﬁ‘ﬁrﬂrﬁﬁﬁ‘? ABIREA0ES Y Engudly fegerised hares. BEnEElY.Hellmuth. J.
Hilpert, A. HigfiZzerihedTerspinbve By eedaured ey perdsyae Swatdfers and W. Oomem " Spatial Audio
Object Coding (SAOC) - The Upcoming MPEG Standard on Parametric Object Based Audio Coding",
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40 Claims 1 An}au‘glo |gnagl decodi Lor§ﬁrowd|n? an q(éemlx, i‘%%]n,al reglrles tation on the basis
ofadownmﬁiﬁ%ég?r%js% EsafElon ant ARPSITRLITTHEY SaPsh il iStnihide 54 epending on
a renderingﬂiﬁf Pt e fﬁ@%ﬁﬁﬁ?ﬁ%t@%ﬁ?ﬁﬂ%iﬁ@ﬁhe impending patent claims and not by the

specilic details presented by way of description and explanation of the embodiments

herein.
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an object parameter determinator configured to obtaininter-object-correlation values for a plurality of
pairs of audio objects, 10wherein the object parameter determinator is configured to evaluate a
bitstream signiithty Paraiieter in order to decide whether to evaluate indRAEEPEtEP4SBlectcorrelation
bitstream parameter values, to obtain inter-object-correlation values for a plurality of pairs of related
audio objec;gsRoir to obtain inter-object-correlation values for a plurality of pairs of related audio objects
; cBeferspoes | . . . ) .
using a com ~object- 15correlation bitstream parameter value; and a signal processor
configured to obtain the upmix signal representation on the basis of the downmix signal representation
and using the inter-object-correlation values f“orqa plurality of pairs of related audio objects and the
rendering iﬁ%ﬂéﬁoﬁﬁﬁ@ viFiéré&in BaeieL rBamebaram Eatinaforftatidh cihmmisesthe bitstream
signaling parahvéteraniEife Traenvignanrey asbjediediretation bltsireanipardiiiter values or the
commop Integableckaatielalon-iel ram. caip iRy S auberpiRdh s ieg paameter
determlnat(%r IS fégigred.t? uate an object- relatlonshlp-ln?or’matlon sRe?atealf‘ols, describing
aris, TODEIN . . . .
whether two audio objects are réelated to each other; and wherein the object parameter determinator is
configured IB/se{Eidtively. ditai) BitBiscBOioH@el;orelalionialFesiayrairs shauioebiects, for which
the objectralaticoshiprinfarnTaiiandmndicalama refatipnship.usng he.comypnenintsroljegtcorrelation
bitstrearn posametRE vedudadit togekperaobject-correlation values for 41 pairs of audio objects, for
which the object-relationship information indicates no relationship, to ai&;edefined value. 2.The audio
B%%ﬁ \’éﬁ*ﬁrn

decodt acE8tifdlto clkirhrediddistelh fFedjectpisbafetdriin 16 . détifitfured to evaluate
the object-rEFEBRENip Rieshaiakidn conpplisihgsahoneind Y - félomseh "cBpatihdtigie dPtlitterent audio
objects, whepdinatliaAspiel bit Tleg) dpeveinecilE @ Fivednsb nbRratioetdd diffece Basedidvdizjects indicates
whether thé edidit). dBjbbt8 BT Grevgiverncémisimdtio s Pedatizd Bi7iot. 103.The audio decoder
according t f clai 2, ein the opject parameter. determinatgr is configured to set the
inter-Q1 'ect%c%?%%ig %EW auﬁ%}i%%ﬁ%%ﬁfrg%3fo§%§]@ct§'ﬁ‘§%§@ﬁ’%on value defmed
by the commonm ero%?{ bt-g t’@%gﬁg E)]a E@rmé t a value derived from the

common value defined by the common inter-object-correlation bitstream parameter 15value.



4. The audio decoder according to one of claims 1 to 3, wherein the object parameter determinator
comprises a bitstream parser configured to parse a bitstream representation of an audio content, to
obtain the bitstream signaling parameter and 20thgr individual inter-object-correlation bitstream
parameter values or the common inter-object-correlation bitstream parameter value. 5. The audio
decoder according to one of claims 1 to 4, whergp,the audio signal decoder is configured to combine
an inter-object-correlation value 10C,0 associated 25 with a pair of related audio objects with an
object level difference value OLD, describing an object level of a first audio object of the pair of related
audio objects-and WwitrieHcoBet Ksreretfardrvd dage Crpit aeseliFngsntsie QI éePsis second
audio object of theqfairiofvretatedeaadiepabjetispto abtaindjeovatiant paratuercidnéssociated with the
pair of related audig,@Rigetaid0Mhatainine ALdiRARA0WR! ipeniligusamiQigbtain an element ei,i of a
covariance matrix according to cid = VOLD,OLDJIOci 6. The audio signal decoder according to one of
claims 1 to 5, wherein the audio 35signal decoder is canfigured to handle three or more audio objects;
and 42 wherein thioBt pATAME S TR StorSebsHI LI RS sE S EPIERE R orrelation
value for every pair@fdifferamiadio objetssefamiiseohigdi® signal decoder according to one of claims 1
to 6, wherein the object parameter determinator is configured to evaluate the bitstream signaling
parameygr, which is included ing.configwatipadlisiinas ROUR:IRArdeLiaidacide hither to
evaluate the individual lnter-ol:a)#gc,;[—co.rrel%ttlo? %tst&ear‘ﬂ C;i}zlalrametef V?Iue .t%o taltn t_hg. )
inter-object-correlaﬁ%%a\% LFOF §rpf3r8| §:/ro‘i9 pg?fseo?/re affég? fdalgapebiléc (S, %ar_ 0 'ohtaN the
inter-object-correlatiBFEERIERI FEFCATP [DRERGEF BrlresoP 10YaiBtBEEQbies brjeeiativsig e €bmmon
inter-object-correlatiph:bitsiredmaparafmetercyaludiparigects, whereibtdhe iofsjedtiparametaiaietenninator
is configured to evalyale BPOhiaalieRtioRship farmatien ouubie R ds inchederoln ithe-eppliguration

bitstream portion, 15'[069%%@}#"{? whether wo a dio anPjeCtS are related; and wherein the object

.CO a Streall]l paramcicr valuc . . . .
parameter detennlna%r IS con |guredpto evafuate a’common mter-object-correlatlon bitstream

parameter value, which is included in a frame data bitstream portion for every frame of the audio
content, if it is decielei:tal processor configured to obtain the upmix signal representation on the basis

of the downmix signal representation and using the inter-object-correlation values
for a plurality of pairs of related audio objects and the rendering information;

20
wherein the object-related parametric information comprises the bitstream
signaling parameter and the individual inter-object-correlation bitstream parameter

values or the common inter-object-correlation bitstream parameter value;

25 wherein the object parameter determinator 1s configured fo evaluate an object-
relationship-information (bsRelatedTo), describing whether two audio objects are

related to each other; and

wherein the object parameter determinator is configured to selectively obtain inter-
30 object-correlation values for pairs of audio objects, for which the object-
relationship-information indicates a relationship, using the common inter-object-

correlation bitstream parameter value and to set inter-object-correlation values for



200Dbtain inter-object-correlation values for a plurality of pairs of related audio objects using a common
inter-object-correlation bitstream parameter value. 8. An audio signal encoder for providing a bitstream
representation on the basis of a plurality of audio object signals, the audio signal encoder comprising:
25 a downmixer configured to provide a downmix signal on the basis of the audio object signals and in
dependence on doymiRa 5+ OMGHRE HR) dinserbing coniRusionsiol theaudig,ebiect
signals to one or mO{eﬁch%nnels 0 tt%e{%og\{)nwlx signal; and 30 a parameter provider configured to
provide a common'iiter-o fgt%gc%?% Ation bitstream parameter value associated with a plurality of
pairs of related audio object signals, and to also provide a bitstream signaling parameter indicating that
the commoninter-djeetiortetatiomnbitsthegm paianieteoraiy ehisobjoti gednnste detBmidzaoplurality of
individuaj inter-object:crtalation bilaliRammPIERBEiarYAUGS; itSWRGR IB.theRABMeLRLHRrovider is
configured 1o also pravigle an phisclielaignshiadiormalian descroingAleter o gHdio objects are
related to each other;”and = a bitstream formatter configure l"p provide. albltstream comprising a
representation 5of #EUHFhIRIX SyFaroPrereeL AfdiGH ot AR b RieY fRtkseisalebstrtiation
bitstream parametendialobieatooffibeiistreermbigpiainygqualandeencd. The audio signal encoder
according to claim 8, wherein the parameter provider is configured to provide the common

inter-objgct-correlaggn pikKireaTLPALAMRIRE 10%aler 0 A608NH9NGR.00:A I REIKERAGUM Of Cross

power terms and a sum of average power.terms. 10. The audio 51-'1%?6” enc?der aC(hording Eo claim 9,
. fftermmato 13 onligured ta §et ¢ inier-object-correlation valug for g pa;rsH . .
wherein the parameter provideris corﬁfgure 0 compute the cross power term for a‘given pair of audio

objects by 15 evalfidtepbrsiatadoryshodeiies s e peetraresefitie e iaed Syidhe WP eRAaitidio objects
of the given pair of dgehiecobdatisovatsagplurghtyroétimeainsiamces, oraker dqglusdlifyoof fiequency

instances; and common value defined by the common inter-object-correlation bitstream parameter
15 value.
4. The audio decoder according to one of claims 1 to 3, wherein the object parameter

determinator comprises a bitstream parser configured to parse a Dbitstream
representation of an audic content, to obtain the bitstream signaling parameter and
20 the individual inter-object-correlation bitstream parameter valies or the common

mter-object-correlation bitstream parameter value.

5. The audio decoder according to one of claims 1 to 4, wherein the audio signal
decoder is configured to combine an inter-object-correlation value I0C;; associated
25 with a pair of related audio objects with an object levei difference value OLD;
describing an object level of a first audio object of the pair of related audio objects
and with an object level difference value OLD; describing an object level of a
second audio object of the pair of related audio objects, to obtain a covariance value
ej associated with the pair of related audio objects;
30

wherein the audio decoder is configured to obtain an element ¢;; of a covariance
matrix according to ¢, , =, /OLD,OLD I0C, .

6. The audio signal decoder according to one of claims 1 to 5, wherein the audio
35 signal decoder is configured to handle three or more audio objects; and



wherein the parameter provider is configured to compute the average power term 20 for a given pair
of audio objects by evaluating a geometric mean of a power value representing the power of a first
audio object over a plurality of time instances or o a plurality of frequency instances, and of a power
value representing the power of a second audio object over a plurality of time instances or over a

plurality of frequengyinsiaMEaD; e phianl Qe AudicnSigngl sRepfskas eo iR alaint AEglaim 10,
wherein the parameter. ﬁﬁ%\ﬁ%ﬂa iﬁs gpggggr%d t %r@gljgng a ﬁl%rg .%QSinter-object-correlation bitstream
parameter value IO&SJngje accor(glng 16 36°N nrgy FiaRe ﬁnrg"nrg.il f=i+i wherein, 44 nrgu =z
smk itk wherein n and k describe time and frequency instances for which an SAOC parameter applies;
and 5 whereih s,|I'Klis:asgiectralalalge dsseciatddavithotimefinstancé moahdwheie ey ibstetnce k of the

audio object having augiacebieskindex iis configiiieinSink ih aspackal yalupnassesiaied with time
instance n and frequapey LQINFIaNGe K 3HNSAHMOANRERWIG, aYFig QYIS HINAR I hether
to evaluate the individual inter-object-correlation bitstream parameter values to
obtain the inter-object-correlation values for a plurality of pairs of related audio
objects, or to obtain the mter-object-correlation values for a plurality of pairs of
10 related audio objects using the common inter-object-correlation bitstream parameter
valie; and

wheremn the object parameter determuinator is configured to evaluate an object
relationship information , which is included in the configuration bitstream portion,

15 to determine whether two audio objects are related; and

wherein the object parameter determinator is configured fo evaluate a common
mter-object-correlation bitstream parameter value, which is included in a frame
data bitstream portion for every frame of the audio content, if it is decided to
20 obtain inter-object-correlation values for a plurality of pairs of related audio objects

using a common inter-object-correlation bitstream parameter value.

8. An andio signal encoder for providing a bitstream representation on the basis of a

plurality of audio object signals, the audio signal encoder comprising:

25
a downmixer configured to provide a downmix signal on the basis of the andio
object signals and in dependence on downmmix parameters (DMG, DCLD)
describing contributions of the audio object signals to one or more channels of the
downmix signal; and

30
a parameter provider configured to provide a common inter-object-correlation
bitstream parameter value associated with a plurality of pairs of related audio
object signals, and to also provide a bitstream signaling parameter indicating that
the common inter-object-correlation bitstream parameter value is provided instead

35 of a plurality of individual inter-object-correlation bitstream parameter values;



wherein N designates a total number of audio objects. 12. The audio signal encoder according to claim
8, wherein the parameter provider is 15configured to provide a predetermined constant value as the
common inter-object- correlation bitstream parametér value. 13. The audio signal encoder according to
one of claims 8 to 12, wherein the parameter provider is configured to selectively evaluate an

inter-object-correlalipn af, a4di, 2000IEE!S IR WhishdheQbieglrelatianship dpjoimation.lgicates a
relationship, for a computation, of tl'lgpcomn@%n mter-obée t:correlatl?n %tstre m gar_am ter value. 14. A
method for providir’i‘@]Fn AR S AAP R PELSH RS R TR BREE Ak 6?/\%’!%{)? GnalYepresentation
and an object-related parametric information and in 25dependence on a rendering information, the
method comprising: aibiaéain goimiersobjesfipned latipovid uddtforarplunahitisiof patisetaudia objects,

yvherein_ga bitstrearg_fs{g@_@jg@gn%[ ANRLLT iSBYAIUAIRLLID oF QEE %ﬂ%ﬂ%ﬂé}%ﬁ]@&t@oﬁ’éﬂ%ﬁe individual
mter-object-correla%ll?rtl bitstream Jarameter Vt%QJg%gttO obtain 30 mter-olg%ect-correlatlon values for a

plurality of pairs of retated audio o rjé% %? or'to obfalﬁ-%?esfa%rbjénﬁ-%ag?%f:a fon values for a plurality of

pairs of related audio objects using a common inter-object-correlation bitstream parameter value; and
obtaining thé&upmif lsigndirepred emtation aspothienbasisiofittte dbevrimikesigrah8srapeeskentation and
using the inter-objechegirelpionialdester eplialitnef pejtsbraipies aidiecobigtisasdithe
renderigg informatigh, 4p M‘é@@ﬁ&éﬂo@%ﬂ??ﬁz{ Platieaz RN IALeR AgSeHRINg.VhEthe, fwo audio

objects are related to each other, is evaluated, and ~ wherein the inter-object-correlation values are
selectively obtaine8FBPHHE'SF X0 objects, for which the object relationship-information indicates a
relationship, using the common inter-object-correlation bitstream parameter value, and

10.  The audio signal encoder according to claim 9, wherein the parameter provider is

configured to compute the cross power term for a given pair of audio objects by

15 evaluating a sum of products of spectral coefficients associated with the audio
objects of the given pair of audio objects over a plurality of time instances, or over
a plurality of frequency instances; and

wherein the parameter provider is configured to compute the average power term
20 for a given pair of audio objects by evaluating a geometric mean of a power value
representing the power of a first audio object over a plurality of time instances or
over a plurality of frequency instances, and of a power value representing the power
of a second audio object over a plurality of time instances or over a plurality of

frequency instances.

25
11.  The audio signal encoder according to claim 9 or claim 10, wherein the parameter
provider is configured to provide a common inter-object-correlation bitstream
parameter value IOCgg. according to
30
N N
2.2, g
i=} jumi+]
Iocsingie Re N N _—
>3 Jw,
i=l j=ivl

wherein,



wherein the inter-object-correlation values are set to a predefined value for pairs of audio objects, for
which the object-relationship information indicates no 10relationship; and wherein the object-related
parametric information comprises the bitstream sigsaling parameter and the individual
inter-object-correlation bitstream parameter values or the common inter-object-correlation bitstream
parameter value. 15 15.A method for providing a bitstream representation on the basis of a plurality of
audio object signals, the method comprisifitg; = Ev%dﬁ g’}’é downmix signal on the basis of the audio
object signals and in 20dependence on downmix’pdrameters describing contributions of the audio
object signals to the one or more channels of the downmix signal; and providing a common
inter-object-correlatidrrbitstiean parkmdter yalteatdoajatadywithampluradity-ofipaiss dfaelated audio
object signals; and Zp.pravidingiabitsiream signaling parameter indicating that the common
inter-objectcorrelation bitstream parameter value is provided instead of a plurality of individual
inter-object-correlation bitstream parameter values; and 30providing an object-relationship information

H,

describing whether'th8sHudio dbj@ctBestel driRsaaswitelotilt, ime st g PR Somprising a
representation of tHestiewmintik ibigndio@bisgt dseim@tiaticoftiret dademion inter-object-correlation
bitstream parameter value 35and the bitstream signaling parameter. 45a 17. A bitstream representing

a multi-channel audig signalithe bitstream &9@3pg&%&%@dr%ﬁﬁ%%ﬁﬁé%%&feandgw@é@%&@%‘
comblnirbg audio sgpals of %Cﬁ)ﬁrallté/. of audlg o%ects; and 5 an object-related parametric 'side

information describiiy BRalat e HHAGTRE SauI SBRLEDIGH &K he object-related parametric side

information comprises a bitstream signaling parameter indicating whether the bitstream comprises
individual inter-objecheeitr@&latteiz kitsiremm] pandraesé nudiluelg @tsa common inter-object-

12. The audio signal encoder according to claim 8, wherein the parameter provider is
15 configured to provide a predetermined constant value as the common inter-object-

correlation bitstream parameter value.

13.  The audio signal encoder according to one of claims 8 to 12, wherein the parameter

provider is configured to selectively evaluate an inter-object-correlation of audio

20 objects, for which the object relationship information indicates a relationship, for a
computation of the common inter-object-correlation bitstream parameter value.

14, A method for providing an upmix signal representation on the basis of a downmix
signal representation and an object-related parametric information and in

25 dependence on a rendering information, the method comprising:

obtaining inter-object-correlation values for a plurality of pairs of audio objects,
wherein a bitstream signaling parameter is evaluated in order to decide whether to
evaluate individual inter-object-correlation bitstream parameter values, to obtain
30 inter-object-correlation values for a plurality of pairs of related audio objects, or to
obtain inter-object-correlation values for a plurality of pairs of related audio objects

using a common inter-object-correlation bitstream parameter value; and

obtaining the upmix signal representation on the basis of the downmix signal
35 representation and using the Inter-object-correlation values for a plurality of pairs
of related audio objects and the rendering information;



10correlation bitstream parameter value, and an object-relationship information describing whether two
audio objects are related to each other. 18. An audio signal decoder for providing an upmix signal
representation on the basis 150f a downmix signal4®presentation and an object-related parametric
information, and depending on a rendering information, the apparatus comprising: an object parameter

determinator configuied; o, abianinierRhiagk SARElalRN vles oL & LKA ORI Afaudio objects

20 wherein the object parame eterminator Is configured to evaluate a bitstream sighaling
parameter in order¥s FeEE WHEHEPS BARIEEhatdual inter-objectcorrelation bitstream parameter

values, to obtain inter-object-correlation values for a plurality of pairs of related audio objects, or to
obtain inter-object-cheréilatinn aRvaltpsiosecplivaliylofpaits eixelathd cusieotbjectaiusiag a common
inter-object- correlgfign BiRiteam, RARMGIESH BRI ARGship- MRIGNR PRI ALASSEL £onfigsad,to obtain the
upmix signal representatjon on the basis of the do}’é’{}&'@%&?nal representa on aréd using the

inter-object-correla‘tli%nngvta s I(l)rmaef)'ubr]gﬁ i/c?) epalrs of Telatetr au |8'%rb\j%€t§ and the rendering

information; wherein the audio signal decoder is configured to combine an inter-object- correlation
value 10Cj associatdetrwiithile pair-objelated@atidio vhijestsavith am pbjdclilevoktifférepeesvdlue OLD,

describing an objegtlgyel®fadirstaudisiebiegtofthe.3apai afglatetaudionobjectaandnwith an
object | e{el differerll,gig%a}lléhg Oa'h%‘] 45b describing an object level of a second audio object of the pair
of related audio objects, to Sbfain a covariance value el with the pair of related audio objects;

5wherein the audio decoder is configured to obtain an elementof a covariance
wherein the object-related parametric information comprises the bitstream signaling

parameter and the individual inter-object-correlation bitstream parameter values or
the common inter-object-correlation bitstream parameter value.
15
15. A method for providing a bitstream representation on the basis of a plurality of
audio object signals, the method comprising:

providing a downmix signal on the basis of the audio object signals and in
20 dependence on downmix parameters describing contributions of the audio object
signals to the one or more channels of the downmix signal; and

providing a common inter-object-correlation bitstream parameter value associated
with a plurality of pairs of related audio object signals; and

25
providing a bitstream signaling parameter indicating that the common inter-object-
correlation bitstream parameter value is provided instead of a plurality of individual

inter-object-correlation bitstream parameter values; and

30 providing an object-relationship information describing whether two audio objects

are related to each other,

providing a bitstream comprising a representation of the downmix signal, a
representation of the common inter-object-correlation bitstream parameter value

35 and the bitstream signaling parameter.

16. A computer program for performing the method according to claim 14 or claim 15

when the computer program runs on a computer.



matrix according to eLi= OLD,OLD 19.A method for providing an upmix signal representation on the
basis of a downmix signal representation and an object-related parametric information and in
10dependence on a rendering information, the metfod comprising: obtaining inter-object-correlation
values for a plurality of pairs of audio objects, Wherein a bitstream signaling parameter is evaluated in
order to demfi? whgtige[r to eval luate I{ldIVIdU |n u%t cgrrel £t§tream asmgter values, to

(3220
obtain 15 inter-object- corre ané’i?i/% uestora| p ura ty of pair ateé &0di6 0 Jects; or to obtain

inter-object-correlation values for a plurality of pairs of related audio objects using a common
inter-object-correlatioepbitstretion pdrafetonvalsgnancmbigbgainidg thenabmixasignalv@présentation
on the basis of the dawnimieaigndl 20representation and using the inter-object-correlation values for a
plurality of pairs of related audio objects and the rendering information' wherein an

ter-object- lati lue td th I d bject bined with
objectlovelcffored QAIE LD HEREH ) S UBER TSGR O HHGE D e B Mo pair of

related audio objectetd mm@moﬂiécﬁié@féif@iﬁééeﬁé@v&raé Op, aEuEtivly apruBje level of a
second audio objetitefrthe pairatihpatatedeaurdidiofijegts htohebtairbastemarangei valivdiagiatiated with

thg pair?of related ghdio,grigUSrIAMREIRIRRMeISmantela GRAYANaRce Biaikikis Aklaigdaccording to
VOLD, d_D

correlation bitstream parameter value, and an object-relationship information

describing whether two audio objects are related to each other.

18,  An audio signal decoder for providing an upmix signal representation on the basis
15 of a downmix signal represeniation and an object-related parametric information,
and depending on a rendering information, the apparatus comprising:

an object parameter determinator configured to obtain inter-object-correlation
values for a plurality of pairs of audio objects,
20 _
wherein the object parameter determinator is configured to evaluate a bitstream
signaling parameter in order to decide whether to evaluate mndividual inter-object-
correlation bitstream parameter values, to obtain inter-object-correlation values for
a plurality of pairs of related audio objects, or to obtain inter-object-correlation
25 values for a plurality of pairs of related audio objects using a common inter-object-

correlation bitstream parameter value; and

a signal processor configured to obtain the upmix signal representation on the basis
of the downmix signal representation and using the inter-object-correlation values
30 for a plurality of pairs of related audio objects and the rendering information;

wherein the audio signal decoder is configured to combine an inter-object-
correlation value IOC;; associated with a pair of related audio objects with an object
level difference value OLD; describing an object level of a first audio object of the
35 pair of related audio objects and with an object level difference value OLD;
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45b

describing an object level of a second audio object of the pair of related audio
objects, to obtain a covariance value e;; associated with the pair of related audio

objects;

wherein the audio decoder 1s configured to obtain an element e;; of a covariance
matrix according to ¢, , =,/OLD,OLD IOC, .

A method for providing an upmix signal representation on the basis of a downmix
signal representation and an object-related parametric information and in
dependence on a rendering information, the method comprising:

obtaining inter-object-correlation values for a plurality of pairs of audio objects,
wherein a bitstream signaling parameter is evaluated in order to decide whether to
evaluate individual inter-object-correlation bitstream parameter values, to obtain
inter-object-correlation values for a plurality of pairs of related audio objects, or to
obtain infer-object-correlation values for a plurality of pairs of related audio objects
using a common inter-object-correlation bitstream parameter value; and

obtaining the upmix signal representation on the basis of the downmix signal
representation and using the inter-object-correlation values for a plurality of pairs

of related audio objects and the rendering information;

wherein an inter-object-correlation value I0C;; associated with a pair of related
audio objects is combined with an object level difference value OLD; describing an
object level of a first audio object of the pair of related audic objects and with an
object level difference value OLD); describing an object level of a second audio
object of the pair of related audio objects, to obtain a covariance value e
associated with the pair of related audio objects;

wherein an element ¢; of a covanance mainx is obtained according to

e, =\JOLD,OLD,IOC, .



