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Claims

1. A multi-channel decarrelator (140; 800; 1590; 1700} for providing a pluratlity of
5 decorrelated signals (142, 144; 612a-612n"; 1592a-1592n; ?712&1-?2!’1) on the
basis of a plurality of decorrelator input signais (134,136; 61610n; 1582a-

1582n; 17108-1710n),

wherein the multi-channel decorrelator is configured to prof Yix a first set (134,138;

10 610a-610n; 1582a-1582n; 1710a-1710n; Z) of N decolator input signals into a
second set (622a-622k; 1722a-1722K; Z,,;,.) of , decorreiator inpui signals,
wherein K<N;

wherein the muiti-channe! decorreiator is ﬁgured to provide a first set (632a-
15 632k’; 1732a-1732k) of K’ decorrelator gdtput signals on the basis of the second
set of K decorrelator input signals; ang/

whersin the multi-channel decoy lator is configured fto upmix the first set of K’
decorrelator output signals inf¢ a second set (142,144, 612a-612n"; 1592a-1592n;

20 1712a-1712n) of N’ decorre ator output signals, wherein N>K'.
2,
3.
25
4,
5. _
30 /channel decorrelator is configured fo premix the first set Z of N decorrelator input

signals into the second set Z,,,;,. of K decorrelator input signals using a premixing
/ matrix M, according to
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wherein the multi-channel decorrelator is configured to obtain the first set Z92¢

bz OF |
K’ decorrelator output signals on the basis of the second set Z,,,;, of K decorrels {

input signals, and

wherein the muilti-channel decorrelator is configured to upmix the ﬁrs’ttZ’d“ of

=
3 mix
K decorrelator output signals into the second set W of N’ deco felator output
signals using a postmixing matrix M. according to
WM, L
10

6. The multi-chahnel decomelator according to claim 5/ wherein the multi-channel
decorrelator is configured to select the premixingatrix My in dependence on
spatial positions to which the channel signals - first set Z of N decorrelator
input signals are associated.

15 ,

7. The multi-channel decorrelator accordino claim 5 or claim 6, wherein the muiti-
channel decorrelator is configu'redo select the premixing matrix M. in
dependence on correlation chara ristics or covariance characteristics of the
channe! signals of the first set Z . decorrelator input signals.

20 /

8. The multi-channei.decorrel according fo one of claims 5 to 7, wherein the multi-
channel decorrelator is figured to determine the pre-mixing matrix such that a
matrix-product

H
25 (Mpf't?Mp}‘c—?)
is well-congftioned with respect {o an inversion operation.
9. The mllti-channel decorrelator according to one of claims 5 to 8,
30

sherein the multi-channel decorrelator is configured to obtain the postmixing
malrix Mp.q according to

Myost = Mgre (MpreM]jL{re)MI"
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decorrelator input signals, and wherein the multi-channel decorrelator i/configurad
to select a premixing matrix (My.) in dependence on the informafion about the

rendering configuration.

The multi-channel decorrelator according to one of claims/1 to 10, wherein the
multi-channel decorrelalor is configured to combine chanl signals of the first set
(Zy of N decorrelator input signals which are associgfed with spatiaily adjacent

positions of an audio scene when performing the prephixing.

The multi-channel decerrelator according to 11, wherein the multi-channel
decorrefator is configured to combine chaginel signals of the first set (Z) of N
decorrelator input signals which are asiated with vertically spatially adjacent
posifions of the audio scene when perfxing the premixing.

The muiti-channel decorrelator ording to one of claims 1 to 12, wherein the
multi-channet decorrelator is cigured to combine channel signals of the first set
(Z) of N decorrelator input $ nafs which are associated with a horizontal pair of
spatial positions comprési a laft side position and a right side position.

The multi-channel d -orrelator according to one of claims 1 to 13, wherein the
multi-channel dec drrelator is configured to combine at least four channet signals of
the first set (Z OEN decorretator input signals, wherein at least two of said at least
four channe Egnats are associated with spalial positions on a left side of an audio
scene, and wherein at least lwo of said at least four channel signals are associated
with spAtial positions on a right side of the audio scene.

The multi-channel decomrelator according claim 14, wherein the at least two left-

sided channel signals {o be combined are associated with spatial positions which

are symmedtrical, with respect to a center plane of the audio scene, to the spatial
positions associated with the at least two right-sided channel signals {o be
combined.
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The multi-channel decorrelator according 1o one of claims 1 to 15, wherein the "
multi-channel decoyrglator is configured to receive a complexity information
describing @ number K of decorrelator input signals of the second sét of
decorrelator input signals, and wherein the muiti-channe! decorrelator is cghfigured
to select a premixing matrix (M,) in dependence on the complexity inf fnation.

The multi-channel decorrelator according to claim 16, wherein the multi-channel
decorrelator is configured to step-wisely increase a number of/decorrelator input
signals of the first set (Z) of decorrelator input signals whith are combined fo
obtain the decorrelator input signals of the second set of gécorrelator input signals
with a decreasing value of the compiexity information.

The rhulti-channel decorrelator according to  claph 16 or 17, wherein the multi-
channel decorretator is configured to combine o channel signals of the first set
(Z) of N decorrelator input signals which .__r‘-' associated with vertically spatially
adjacent positions of an audio scene performing the premixing for a first
value of the complexity information, and/

wherein the multi-channel decola‘tor is configured to combine at least two
channel signals of the first (Z)of N decotrefator input signais which are
associated with vertically adjacent positions on a leff side of the audio
scene and af least two nnel signals of the first set (Z) of N decorrelator input
signals which are as&;ted with vertically spatially adjacent positions on a right
side of the audio s‘-e in order to obtain a given signal of the second set of
decorrelator inpu nafs when performing the premixing for a second value of the
complexity infoaticm.

The mu!tiannef decorrelator according to one of claims 16 to 18, wherein the

Acene, and wherein at least two of said at least four channel signals are associated
7 with spatial positions on a right side of an audio scene, in order to obtain a given

signal of the second set of decorrelator input signals when performing the
premixing for a second value of the complexity information.
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The mutti-channel decorrelator according to one of claims 16 to 19, wherein the
multi-channel decorrelator is configured to combine at least two channel signaly’of

the first set () of N decorrelator input signals which are associated with vepically

_ spatially adjacent positions on a left side of the audio scens, in order to/Oblain a

first decorretator input signat of the second set of decorrelator input sig Als ; and to
combine at least two channel signals of the first set (Z)of N defeiator input
signals which are associated with vertically spatially adjacent poe lions on a right
side of the audio scene, in order to obtain a second decorrelaly ‘input signal of the
second set of decorrelator input signals for a first va of the complexity
information, and ’

wherein the multi-channel decorrelator is configur to combine the at least two
channel signals of the first set (Z)of N dece[ator input signals which are
associated with vertically spatially adjacent itions of the left side of the audio
scene and the at least two channel of the first set (Z2) of N decorrelaior
input signals which are associated with tical!y spatially adjacent positions on the
right side of the audio scene, in ordef to obtain a decorrelalor input signal of the
second set of decorrelaior inputgnais for a second value of the complexity
information,

wherein a number of decelator input signals of the second set of decorrelator
input signals is larger fof the first value of the complexity information than for the

second value of the ¢ pﬂexity information.

A multi«chal audio decoder (100;1550) for providing at least two oulput audic
signals (1 12,114;1552a-1552n) on the basis of an encoded representation (110;
15168, /516b,1518),

rein the mulli-channel audio decoder comprises a multi-channel decorrelator
140; 600; 1590; 1700) according to one of claims 1 to 20.

The muiti-channel audio decoder according to claim 21,
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wherein the multi-channel audio decoder is configured to render a plurality of
decoded _audio signals (122; 1562a-1562n), which are obtained on the basis oifhe
encoded representation, in dependence on one or more rendering parapmeters
(132), to obtain a plurality of rendered audio signals (134,136, 1582a-158

wherein the muilti-channe! audio decoder is configured to derive/one or more
decorrelated audio signals (142,144; 1592a-1592n) from the/rendered audio
signals using the muti-channel decorretator, wherein the rendered audio signals
constitute the first set of decorrelator input signals, and whefein the second set of
decorrelator output signals constitute the decorrelated augio signals, and
wherein the multi-channel audio decoder is configupgd to combine (150;1598) the
rendered audio signals, or a scaled v’ersion-ereef, with the one or more

decorrelated audio signals, to obtain the outpul/audio signals.

The multi-channel audio decoder accordj g to claim 21 or claim 22, wherein the
multi-channal audio decoder is configred to select a premixing matrix (M.} for
usage by the multi-channel decorrefator in dependence on a control information
included in the encoded represen, tion.

The multi-channel audio degbder accoiding to one of claims 21 to 23, wherein the
multi-channel audio decoder is configured to select a premixing matrix (M) for
usage by the multi-chafinel decorrelator in dependence on an output configuration
describing an aliocgtion of the output audio signals with spatial positions of an

audio scene.

The mutti-channel audio decoder according to one of claims 21 {o 24, wherein the
mulli-chapinel audioc decoder is configured {o select belween three or more
premixing matrices (M.} for usage by the multi-channel decorrelator in

depgndence on a control information included in the encoded representation for a

" en output configuration, wherein each of the three or more different premixing

is associated with a different number of signals of the second set of K

decorrelator input signals.

The multi-channel audio decoder according to one of claims 21 to 25, wherein the
mutti-channel audio decoder is configured to select a premixing matrix (M) for
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usage by the multi-channe! decorrelator in dependence on a mixing matrix (Dcony
Drender} which is used by an format converter or renderer which receives thg at
least two output audio signals. '

The multi-channel audio decoder according to claim 26, wherein the/nulti-channel
audio decoder is configured to select the premixing matrix (Mprer usage by the

Drender) which is

multi-channel decorrelatorto be equal to a mixing matrix (Dco
used by a format converter or renderer which receives * at least two output
audio signals. '

A multi-channel audio encoder (800) for providing encoded representation (814)
on the basis of at feast two input audio signals (10;812),

wherein the mulli-channel audio encodef'is configured to provide one or more
downmix signals (822) on the basis of ti#e at least two input audio sighals, and

wherein the multi-channel audio £ncoder is configured to provide one or more

-parameters (832) describing lationship between the at least two input audio

signals, and

wherein the multi—chai audio encoder is configured to provide a decorrelation
complexity parameter (842) describing a complexity of a decorrelation to be used
at the side of an audio decoder.

A method (900) for providing a plurality of decorrelated signals on the basis of a
plurality/6f decorrelator input signals, the method comprising:

prafrixing (810) a first set of N decorrelator input signals into a second set of K
decorrelator input signals, wherein K<N;

providing (920) a first set of K' decorrelator output signals on the basis of the
second set of K decorrelator input signals; and
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uprnixing (930) the first set of K decorrelator output signals into a second set of Ny
decorrelator output signals, wherein N'=K’.

encoded representation,

wherein the method comprises providing (1020) a plurality of detorrelated signals

on the basis of a plurality of decorrelator input sighals according to claim 29.

A method (1100) for providing an encoded representaiion on the basis of at least

two input audio signalg, the method comprising:
providing (1110) one or more downmix signaié on the basis of the at least two
input audio signals, and '

" an encoded decorrelation complexity parameter describing a complexity of a

decorrelation to be used at the side of an audio decoder.
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Claims

A multi-channet decorrelator for providing a plurality of decorrelated signals on the

basis of a plurality of decorrelator input signals,

wherein the multi-channel decorrelator is configured to premix a first set of N
decorrelator input signals into a second set of K decorrelator input signals, wherein
K<N;

wherein the muiti-channel decorrelator is configured to provide a first set of K’
decotrelator output signals on the basis of the second set of K decorrelator input

signais; and

wherein the multi-channel decorrelator is configured to upmix the first set of K
decorrelator output signals into a second set of N' decorrelator output signals,

wherein N'=K’;

wherein the multi-channel decorrelator is configured o premix the first set Zof N
decorrelator input signals into the second set Z,,;, of K decorrelator input signals

using a premixing mairix M, according to

7, =M 7

wherein the multi-channel decorrelator is configured to obtain the first set 244 of
K’ decorrelator output signals on the basis of the second set Z,,,;,. of K decorrelator

input signals, and

wherein the multi-channel decorrelator is configured to upmix the first set Z2°¢ of
K’ decorrelator output signais into the second set W of N’ decorrelator output

signals using a postmixing matrix M. according to

W . M zdec

" post S mix ?
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wherein the multi-channel decorreiator is configured to select the premixing matrix
M. in dependence on spatial positions to which the channel signais of the first set

Z of N decorrelator input signals are associated.

The muiti-channel decorrelator according io claim 1, whersin K=K,

The muiti-channel decorrelator according to claim 1 or claim 2, wherein N=N’,

The multi-channel decorreiator according fo one of claims 1 fo 3, wherein N>=3

and N'>=3,

The mulii-channel decorreiator according to one of claims 1 to 4, wherein the multi-
channel decorrelator is configured to select the premixing matrix Mp. in
dependence on correlation characteristics or covariance characteristics of the

channel signals of the first set Z of N decorrelator input signals.
The multi-channel decorrelator according to one of claims 1 to 5, wherein the multi-

channel decorrelator is configured to determine the pre-mixing matrix such that a
matrix-product

(Mpr(eMH. )

e
is well-conditioned with respect {o an inversion operation.
The-muiti-channel decorrelator according to one of claims 1 1o 8,

wherein the multi-channel decorreiator is configured to obiain the postmixing

matrix My.s according o

Mposi = Mgre (Mpr;eMgre)—l .

The multi-channel decorrelator according to one of claims 1 to 7, wherein the mulii-

channel decorretator is configured {o receive an information about a rendering
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configuration associated with the channel signals of the first set of N decorrelator
input signals, and wherein the multi-channel decorrelator is configured to select a
premixing matrix in dependence on the information about the rendering

configuration.

The multi-channel decorrelator according to one of claims 1 to 8, wherein the multi-
channel decotrelator is configured to combine channel signais of the first set of N
decorrelator input signals which are associated with spatially adjacent positions of

an audic scene when performing the premixing.

The muiti-channel decorrelator according to claim 9, wherein the multi-channel
decorrelator is configured to combine channel signals of the first set of N
decorrelator input signals which are associated with vertically spatially adjacent

positions of the audio scene when performing the premixing.

The multi-channel decorrelator according to one of claims 1 to 10, wherein the
multi-channel decorrelator is configured {0 combine channe! signais of the first set
of N decorrelator input signals which are associated with a horizontal pair of spatial

positions comprising a left side position and a right side position.

The mutii-channel decorrelator according to one of claims 1 to 11, wherein the
multi-channel decorrelator is configured to combine at least four channel signals of
the first selt of N decorrelator input signals, wherain at least two of said at least four
channe! signals are associaied with spatial positions on a left side of an audio
scene, and wherein at least two of said at least four channel signals are associated

with spatial positions on a right side of the audio scene.

The muiti-channel decorrelator according claim 12, wherein the at least fwo lefi-
sided channel .signals to be combined are associated with spatia positions which
are symmeirical, with respect to a center plane of the audio scene, fo the spatial
positions associated with the at least two right-sided channel signals fo be
combined.

The multi-channe! decorrelator according o one of claims 1 to 13, wherein the
multi-channel decorrelator is configured to receive a complexity information

describing a number K of decorrelator input signals of the second set of
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decorrelator input signals, and wherein the multi-channel decorrelator is configured

to select a premixing matrix in dependence on the compiexity information.

The multi-channel decorrelator according to claim 14, wherein the multi-channel
decorrelator is configured to step-wisely increase a number of decorrelator input
signals of the first set of decorrelator input signals which are combined to obtain
the decorrelator input signals of the second set of decorrelator input signals with a

decreasing value of the compiexity information.

The multi-channel decorrelator according to  claim 14 or 15, wherein the multi-
channel decorrelator is configured to combine only channe! signals of the first set
of N decorrelator input signals which are associated with vertically spatially
adjacent positions of an audio scene when performing the premixing for a first

value of the complexity information, and

wherein the multi-channel decorrelator is configured to combine at ieast two
channel signals of the first set of N decorrelator input signals which are associated
with vertically spatially adjacent positions on a leff side of the audio scene and at
least two channel signals of the first set of N decorrelator input signais which are
associated with vertically spatially adjacent positions on a right side of the audic
scene in order {o obtain a given signal of the second set of decorrelator input
signais when performing the premixing for a second value of the complexity

information,

The multi-channel decorrelator according to one of claims 14 to 16, wherein the
multi-channe! decorrelator is configured to combine at least four channel signals of
the first set of N decorrelator input signals, wherein at least two of said at least four
channei signais are associated with spatial positions on a left side of an audio
scene, and wherein at least two of said at least four channel signals are associated
with spatial positions on a right side of an audio scene, in order to obtain a given
signal of the second set of decorrelator input signals when performing the

premixing for a second value of the complexity information.

The mulii-channel decorrelator according to one of claims 14 to 17, wherein the
muiti-channel decorrelator is configured to combine at least two channel signals of

the first set of N decorrelator input signals which are associated with vertically
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spatially adjacent positions on a left side of the audio scene, in order to obtain a
first decorrelator input signail of the second set of decorrelator input signals , and to
combine at ieast two channel signals of the first set of N decorrelator input signais
which are associated with vertically spatially adjacent positions on a right side of
the audio scene, in order to obtain a second decorrelator input signal of the second

set of decorrelator input signals for a first vaiue of the complexity information, and

wherein the mulii-channel decorrelaior is configured to combine the at least two
channel signals of the first set of N decorrelator input signals which are associated
with vertically spatially adjacent positions of the left side of the audio scene and the
at least two channel signals of the first set of N decorrelaior input signals which are
associated with vertically spatially adjacent positions on the right side of the audio
scene, in order to obtain a decorrelator input signal of the second set of

decorrelator input signals for a second vaiue of the compiexity information,

wherein a number of decorrelator input signals of the second set of decorrelator
input signatls is larger for the first value of the complexity information than for the

second value of the complexity information.

A multi-channel audic decoder for providing at least two oufput audio signals on

{he basis of an encoded represeniation,

wherein the multi-channel audio decoder comprises a multi-channel decorrelator

according io one of claims 1 to 18.

The multi-channel audio decoder according to claim 19,

wherein the mulli-channel audio decoder is configured to render a plurality of
decoded audio signals, which are obtained on the basis of the encoded
representation, in dependence on one or more rendering parameters, ic obtain a

piurality of rendered audio signais, and

wherein the multi-channel audio decoder is configured to derive one or more

decorrelated audic signals from the rendered audio signals using the mulfi-channel
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decorrelator, wherein the rendered audio signals constitute the first set of
decorrelator input signals, and wherein the second set of decorrelator output

signals constitute the decorrelated audio signals, and

wherein the multi-channel audic decoder is configured to combine the rendered
audio signals, or a scaled version thereof, with the ohe or more decorrelated audio

signais, to obtain the output audio signals.

The multi-channel audio decoder according to claim 19 or claim 20, wherein the
multi-channel audio decoder is configured o select a premixing matrix for usage
by the multi-channe! decorrelator in dependence on a control information included

in the encoded representation.

The multi-channel audic decoder according to one of claims 19 to 21, wherein the
multi-channel audio decoder is configured {o select a premixing matrix for usage
by the mulii-channel decorrelator in dependence on an outpui configuration
describing an allocation of the ouiput audio signals with spatial positions of an

audio scene.

The mulii-channel audio decoder according o one of claims 19 to 22, wherein the
multi-channel audio decoder is configured to select between three or more
different premixing matrices for usage by the multi-channel decorrelator in
dependence on a control information included in the encoded representation for a
given output configuration, wherein each of the three or more different premixing
matrices is associated with a different number of signals of the second set of K

decorrelator input signals.

The mulii-channe! audio decoder according 1o one of claims 19 o 23, wherein the
multi-channel audio decoder is configured fo select a premixing matrix for usage
by the multi-channel decorrelator in dependence on a mixing matrix which is used
by an format converter or renderer which receives the at ieast two output audio

signals.

The mulii-channe!l audic decoder according fo claim 24, wherein the multi-channsl

audio decoder is configured to select the premixing matrix for usage by the multi-
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channel decorrelatorto be equal to a mixing matrix which is used by a format

converter or renderer which receives the at least two output audio signals.

A multi-channel audio encoder for providing an encoded representation on the

basis of at least two input audio signals,

wherein the muiti-channel audio encoder is configured to provide one or more

downmix signais on the basis of the at least two input audio signals, and

wherein the multi-channel audio encoder is configured fo provide one or more
parameters describing a relationship between the at ieast two input audio signals,

and

wherein the multi-channel audio encoder is configured to provide a decorrelation
complexity parameter describing a complexity of a decorrelation to be used at the

side of an audio decoder.
A method for providing a plurality of decorrelated signals on the basis of a plurality
of decorrelator input signals, the method comprising:

premixing a first set of N decorrelator input signais into a second set of K

decotrelator input signals, wherein K<N;

providing a first set of K' decorralator output signais on the basis of the second set

of K decorrelator input signals; and

upmixing the first set of K' decorrelator output signals into a second set of N’

decorreiator ouiput signais, wherein N>K.

wherein the first set Z of N decorrelator input signals is premixed into the second

set Z,,;, of K decorrelator input signals using a premixing matrix M, according to
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wherein the first set Z2%% of K decorrelator output signais is obtained on the basis

of the second set Z,,;, of K decorrelator input signals, and

wherein the first set 29%¢ of K’ decorrelator output signals is upmixed into the
second set W of N' decorrelator output signals using a postmixing matrix My

according to

W=M 7%

post ™ mix

wherein the premixing mairix M, is selected in dependence on spatial positions o
which the channel signals of the first set Z of N decorrelator input signals are

associated

A method for providing at least two output audio signals on the basis of an
encoded representation,

wherein the method comprises providing a plurality of decorrelated signals on the
basis of a plurality of decorrelator input signals according to claim 27.

A method for providing an encoded representation on the basis of at least two

input audio signals, the method comyprising:

providing one or more downmix signals on the basis of the at least two input audio

signals, and

providing one or more parameters describing a relationship between the at least

two input audio signals, and

providing a decorrelation complexity parameter describing a complexity of a

decorrelation {o be used at the side of an audic decoder.
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A computer program for performing the method of claim 27, claim 28 or claim 29

when the computer program runs on a computer.

An encoded audio representation, comprising:

an encoded representation of a downmix signal;

an encoded representation of one or more parameters describing a relationship

between the at ieast two input audio signals, and

an encoded decorrelation complexity parameter describing a complexity of a

decorrelation to be used at the side of an audio decoder.

A multi-channel decorrelator for providing a plurality of decorrelated signals on the

basis of a plurality of decorrelator input sighals,

wherein the multi-channel decorrelator is configured to premix a first set of N
decorrelator input signais into a second set of K decorrelator input signals, whersin
K<N;

wherein the mulii-channel decorrelator is configured fo provide a first sat of K
decorrelator output signals on the basis of the second set of K decorrelator input

signals; and

wherein the multi-channel decorrelator is configured to upmix the first set of K
decorrelator outpuf signals info a second set of N' decorrelator output signals,
wherain N'>K’;

wherein the multi-channel decorrelator is configured to premix the first set Z of N

decorrelator input signals into the second set Z,,;, of K decorrelator input signals

using a premixing matrix My according to
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wherein the multi-channel decorrelator is configured to obtain the first set Z¢%, of
K’ decorrelator output signals on the basis of the second set Z,,,;, of K decorrelator

input signals, and

wherein the multi-channel decorrelator is configured to upmix the first set 2955, of
K' decorrelator output signais into the second set W of N’ decorrelator output

signals using a postmixing matrix My.s according o

Wo=M 7.

" post T mix !

wherein the mulii-channel decorrelaior is configured o select the premixing matrix
M. in dependence on correlation characteristics or covariance characteristics of

the channel signals of the first set Z of N decorrelator input signals.

A multi-channel decorrelator for providing a plurality of decorreiated signals on the

basis of a plurality of decorrelator input signals,

wherein the muiti-channel decorrelator is configured to premix a first set of N
decorrelator input signals into a second set of K decorrelator input signats, wherein
K<N:

wherein the mulii-channel decorrelator is configured {o provide a first set of K
decorrelator output signals on the basis of the second set of K decorrelator input

signals; and

wherein the multi-channel decorrelator is configured to upmix the first set of K
decorrelator output signals into a second set of N decorreiator output signals,
wherein N'=K’;

wherein the multi-channel decorrelator is configured to premix the first set Z of N
decorrelator input signals into the second set Z,,,, of K decorrelator input signals

using a premixing matrix M,.. according fo
gap p
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mix e
wherein the multi-channel decorrelator is configured to obtain the first set Z%¢¢. of
K’ decorrelator output signals on the basis of the second set Z,,,;, of K decorrelator

input signals, and

wherein the mulii-channel decorrelator is configured to upmix the first set Z4¢ of

K' decorrelator output signals into the second set W of N’ decorrelator output

signals using a postmixing matrix M. according o

WzM zdec.

postT mix }

wherein the muilti-channel decorrelator is configured o obtain the postmixing

matrix Mpes according fo
Mpnst = Mgre(MpreMgre)hi-

A multi-channel decorrelator for providing a plurality of decorrelated signals on the

basis of a piurality of decorrelator input signals,

wherein the multi-channe! decorrelator is configured to premix g first set of N
decorrelator input signals into a second set of K decorrelator input signals, wherein
K<N;

wherein the multi-channel decorrelator is configured to provide a first set of K
decorrelator outpul signals on the basis of the second set of K decorrelator input

signais; and

wherein the mulili-channel decorrelator is configured io upmix the first set of K
decorrelator output signals into a second set of N’ decorrelator output signals,

wherein N'>K:



10

15

20

25

30

35

35.

36.

96

wherein the mulii-channel decorrelator is configured fo receive an information
about a rendering configuration associated with the channel signais of the first set
of N decorrelator input signals, and wherein the multi-channel decorrelator is
configured to select a premixing matrix in dependence on the information about the

rendering configuration.

A multi-channel decorrelator for providing a plurality of decorrelated signals on the

basis of a plurality of decorrelator input signals,

wherein the multi-channel decorrelator is configured to premix a first set of N
decorrelator input signals into a second set of K decorrelator input signals, wherein
K<N;

wherein the multi-channel decorreiator is configured fo provide a first set of K
decorrelator output signals on the basis of the second set of K decorrelator input

signals; and

wherein the multi-channe! decorrelator is configured to upmix the first set of K
decorrelator output signals into a second set of N’ decorrelator output signals,
wherein N'>K';

wherein the multi-channel decorrelator is configured to combine channel signals of
the first set of N decorrelaior input signals which are associated with spatialiy

adjaceni positions of an audio scene when performing the premixing.

A multi-channel decorrelator for providing a plurality of decorrelated signals on the

basis of a plurality of decorrelator inputi signals,

wherein the multi-channel decorrelator is configured to premix a first set of N
decorrelator input signals into a second set of K decorrelator input signals, wherein
K<N; |

wherein the multi-channel decorreiator is configured to provide a first set of K
decorrelator oufput signals on the basis of the second set of K decorrelator input

signals; and
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wherein the mulii-channel decorrelator is configured to upmix the first set of K
decorrelator output signals into a second set of N' decorrelator output signals,

wherein N'>K";

wherein the multi-channel decorrefator is configured to combine channel signals of
the first set of N decorrelator input signals which are associated with a horizantal

pair of spatial positions comprising a left side position and a right side position.

A multi-channe! decorrelator for providing a plurality of decorrelated signals on the

basis of a plurality of decorreiator input signals,

wherein the multi-channel decorrelator is configured to premix a first set of N
decorrelator input signals info a second set of K decorrelator input signals, wherein
K<N;

wherein the multi-channel decorrelator is configured to provide a first set of K
decorrelator ouiput signals on the basis of the second set of K decorreiator input

signals; and

wherein the multi-channel decorrelator is configured to upmix the first set of K
decorrelator output signals into a second set of N’ decorrelator output signals,

wherein N'>K’;

wherein the mulli-channel decorrelator is configured to combine at least four
channel signals of the first set of N decorrelator input signais, wherein at least two
of said at least four channel! signals are associated with spatial positions on a left
side of an audio scene, and wherein at least two of said at least four channel

signals are associated with spatial positions on a right side of the audio scene.
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A multi-channel decorrelator for providing a plurality of decorrelated signais on the

basis of a plurality of decorrelator input signals,

wherein the multi-channel decorrelator is configured to premix a first set of N
decorrelator input signals into a second set of K decorrelator input signals, wherein
K<N;

wherein the multi-channe! decerrelator is configured to provide a first set of K’
decorrelator oulput signals on the basis of the second set of K decorrelator input

signals; and

wherein the multi-channel decorrelator is configured to upmix the first set of K’
decorrelator output signals into a second set of N’ decorrelator output signais,
wherein N>K’;

wherein the mulii-channel decorrelator is configured to receive a complexity
information describing a number K of decorrelator input signals of the second set
of decorrelator input signals, and wherein the multi-channel decorrelator is
configured to select a premixing matrix in dependence on the compiexity

information.

A multi-channel audio decoder for providing at least fwo cutput audic signals on

the basis of an encoded representation,

wherein the muiti-channel audio decoder comprises a multi-channel decorretator
for providing a plurality of decorrelated signals on the basis of a plurality of

decorrelator input signals,

wherein the multi-channel decorrelator is configured to premix a first set of N
decorrelator input signals into a second set of K decorrelator input signals, wherein
K<N:
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wherein the multi-channel decorrelator is configured to provide a first set of K
decorrelator output signals on the basis of the second set of K decorreiator input

signals; and

wherein the multi-channel decorrelator is configured to upmix the first set of K’
decorrelator output signals into a second set of N’ decorrelator output signals,
wherein N>K’;

wherein the multi-channe! audio decoder is configured to select a premixing matrix
for usage by the mulii-channel decorrelator in dependence on an output
configuration describing an allocation of the output audio signals with spatial

positions of an audio scene,

A multi-channel audio decoder for providing at least ftwo output audio signals on

the basis of an encoded representation,

wherein the multi-channel audio decoder comprises a multi-channel decorrelator
for providing a plurality of decorrelated signais on the basis of a pluraiity of

decorrelator input sighals,

wherein the multi-channel decorrelator is configured fo premix a first set of N
decorrelator input signals into a second set of K decorrelator input signals, wherein
K<iN;

wherein the multi-channel decorrelator is configured to provide a first set of K
decorrelator output signals on the basis of the second set of K decorrelator input

sighals; and

wherein the multi-channel decorrelator is configured to upmix the first set of K
decorrelator output signals into a second set of N’ decorrelator output signais,

wherein N'>K’;

wherein the muiti-channel audic decoder is configured to selact between three or
more different premixing mairices for usage by the muiti-channe! decorrelator in
dependence on a control information included in the encoded represeniation for a

given output configuration, wherein each of the three or more differeni premixing
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matrices is associated with a different number of signals of the second set of K

decorrelator input signals.

A multi-channel audio decoder for providing at least two output audio signals on

the basis of an encoded representation,

wherein the muilti-channel audio decoder comprises a multi-channel decorrelator
for providing a plurality of decorrelated signals on the basis of a pluraiity of

decorrelator input signals,

wherein the multi-channel decorrelator is configured to premix a first set of N
decorrelator input signals into a second set of K decorrelator input signals, wherein
K<N; '

wherein the multi-channe! decorreiator is configured o provide a first set of K
decorrelator output signals on the basis of the second set of K decorrelator input

signals; and

wherein the multi-channel decorrelator is configured to upmix the first set of K
decorrelator output signais into a second set of N’ decorrelator output signals,

wherein N'>K';

wherein the multi-channel audio decoder is configured o select a premixing matrix
for usage by the multi-channel decorrelator in dependence on a mixing matrix
which is used by an format converter or renderer which receives the at least two

output audio signals.

A method for providing a plurality of decorrelated signais on the basis of a plurality

of decorrelator input signals, the method comprising:

premixing a first set of N decorrelator input signals info a second set of K

decorrelator input signals, wherein K<N;

providing a first set of K’ decorrefator cutput signals on the basis of the second set

of K decorreiator input signals; and
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upmixing the first set of K decorrelator output signals into a second set of N’

decorrelator output signals, wherein N'>K,

wherein the first set Z of N decorrelator input signals is premixed into the second

set Z,,;, of K decorrelator input signals using a premixing matrix M, according to

S ~

=M . Z

mix pre

wherein the first set Z2¢ of K’ decorrelator output signals is obtained on the basis

of the second set Z,,,;, of K decorrelator input signals, and

wherein the first set Z2%% of K' decorrelator output signals is upmixed into the
second set W of N’ decorrelator output signals using a postmixing matrix Mg

according o

W=M 7,

post < mix ?

wherein the premixing mairix M. is selected in dependence on correlation
characteristics or covariance characteristics of the channel signals of the first set

Z of N decorreilator input signals.

A method for providing a plurality of decorrelated signals on the basis of a piurality
of decorrelator input signals, the method comprising:

premixing a first set of N decorrelator input signals into a second set of K

decorretator inpuf signals, wherein K<N;

providing a first set of K" decorrelator output signals on the basis of the second set

of K decorrelator input signals; and

upmixing the first set of K decorrelator output signais into a second set of N’

decorrelator output signals, wherein N'>K’;



10

15

20

25

30

35

44.

102

wherein he first set Z of N decorrelator input signals is premixed into the second

set Z,,:, of K decorrelator input signals using a premixing matrix M, according to

>
>

wherein the first set Z2%, of K’ decorrelator output signals is obtained on the basis

of the second set Z,,,;,, of K decorrelator input signals, and

wherein the first set Z2%% of K' decorrelator output signals is upmixed into the
second set W of N’ decorrefator output signals using a postmixing matrix Meest

according to

W=M 7%,

post T mix *
wherein the postmixing matrix M. is obfained according to
Mpost = Mgre(MpreMgre)_l-

A method for providing a piurality of decorrelated signals on the basis of a plurality

of decorrelator input signals, the method comprising:

premixing a first set of N decorreiator input signals into a second set of K

decorrelator input signals, wherein K<N;

providing a first set of K' decorrelator output signals on the basis of the second set
of K decorrelator input signals; and

upmixing the first set of K' decorrelator output signals intc a second set of N’
decorreiator output signais, wherein N'>i(,

wherein the method comprises receiving an information about a rendering

configuration associated with the channel signals of the first set of N decorrelator
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input signals, and wherein a premixing matrix is selected in dependence on the

information about the rendering configuration.

A method for providing a plurality of decorrelated signals on the basis of a plurality

of decorrelator input signals, the method comprising:

premixing a first set of N decorrelator input signals into a second set of K

decorrelator input signals, wherein K<N;

providing a first set of K decorreiator output signals on the basis of the second set
of K decorrelator input signals; and

upmixing the first set of K' decorrelator output signals info a second set of N’

decorrelator output signals, wherein N'>K’;

wherein channel signais of the first set of N decorrelator input signals which are
associated with spatialiy adjacent positions of an audic scene are combined when

performing the premixing.

A method for providing a plurality of decorrelated signals on the basis of a plurality

of decorrelator input signals, the method comprising:

premixing a first set of N decorrelator input signals into a second set of K

decorrelator input signals, wherein K<N;

providing a first set of K' decorrelator output signals on the basis of the second set

of K decorrelator input signals; and

upmixing the first set of K' decorrelator output signals into a second set of N’

decorrelator output signals, wherein N'>K;

wherein channel signals of the first set of N decorrelator input signals which are
associated with & horizontal pair of spatial positions comprising a left side position

and a right side position are combined.
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A method for providing a piurality of decorrelated signals on the basis of a plurality

of decorrelator input signais, the method comprising:

premixing a first set of N decorrelator input signals info a second set of K

decorrelator input signals, wherein K<N,;

providing a first set of K’ decorrelator output signals on the basis of the second set

of K decorrelator input signals; and

upmixing the first set of K decorrelator output signals info a second set of N’
decorrelator output signals, whereain N'>K';

wherein at least four channei signals of the first set of N decorrelator input signals
are combined, wherein at least two of said at least four channel signals are
associated with spatial positions on a left side of an audio scene, and wherein at
least two of said at least four channel signals are associated with spatial positions

on a right side of the audio scene.

A method for providing a plurality of decorrelated signals on the basis of a plurality
of decorrelator input signals, the method comprising:

premixing a first set of N decorrelator input signals inio a second set of K

decorrelator input signais, wherein K<N;

providing a first set of K’ decorrelator ouiput signais on the basis of the second set

of K decorrelator input signals; and

upmixing the first set of K' decorrelator ouiput signais into a second set of N’

decorrelator output signals, wherein N>K’;

wherein the method comprises receiving a complexity information describing a
number K of decorrslator input signals of the second set of decorrelator input
signals, and wherein a premixing matrix is selected in dependence on the

complexity information.
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A method for providing at ieast two .output audio signals on the basis of an

encoded representation,

wherein the method comprises providing a plurality of decorrelated signals on the

basis of a plurality of decorrelator input signals,

wherein providing a plurality of decorrelated signals on the basis of a plurality of

decorrelator input signals comprises:

premixing a first set of N decorrelator input signals into a second set of K

decorrelator input signals, wherein K<N;

providing a first set of K’ decorrelator output signals on the basis of the

second set of K decorrelator input signals; and

upmixing the first set of K’ decorrelator output signals inio a second set of

N’ decorrelator output signals, wherein N'>K’;

wherein a premixing matrix for usage by the multi-channel decorrelator is seiected
in dependence on an ouiput configuration describing an aliocation of the output

audio signals with spatial positions of an audio scene.

A method for providing at least two output audio signals on the basis of an

encoded representation,

wherein the method comprises providing a plurality of decorreiated signais on the

basis of a plurality of decorrelator input signals,

wherein providing a plurality of decorrelated signals on the basis of a plurality of

decorrelator input signais comprises:

premixing a first set of N decorrelator input signals into a second set of K

decorrelator input signals, wherein K<N;
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providing a first set of K’ decorrelator output signals on the basis of the

second set of K decorrelator input signals; and

upmixing the first set of K’ decorrelator output signals into a second set of

N’ decorrelator output signals, wherein N'>K’:

wherein the method comprises selecting between three or more different premixing
mairices for usage by the multi-channel decorrelator in dependence on a confrol
information included in the encoded representation for a given output
configuration, wherein each of the three or more different premixing matrices is
associated with a different number of signals of the second set of K decorrelator

input signals.

A method for providing at least two oulput audio signals on the basis of an

encoded represeniation,

wherein the method comprises providing a plurality of decorrelated signals on the

basis of a plurality of decorrelator input signals,

wherein providing a plurality of decorrelated signals on the basis of a plurality of

decorrelator input signals comprises:

premixing a first set of N decorrelator input signais into a second set of K

decorrelator input signals, wherein K<N;

providing a first set of K' decorrelator output signals on the basis of the

second set of K decorrelator input signals; and

upmixing the first set of K’ decorrelator ouiput signals into a second set of

N’ decorrelator output signals, wherein N'>K’;

wherein a premixing matrix for usage by the multi-channe! decorrelator is selected
in dependence on a mixing matrix which is used by an format converter or

renderer which receives the at lsast two output audio signals.
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52. A computer program for performing the method of any one of claims 42 to 51 when

the computer program runs on a computer,



