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Claims 

 

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

the basis of an encoded representation,  

 5 

 wherein the multi-channel audio decoder is configured to perform a weighted 

combination of a downmix signal, a decorrelated signal and a residual signal, to 

obtain one of the output audio signals,  

 

 wherein the multi-channel audio decoder is configured to determine a weight 10 

describing a contribution of the decorrelated signal in the weighted combination in 

dependence on the residual signal; 

 wherein the multi-channel audio decoder is configured to determine the weight 

describing the contribution of the decorrelated signal in the weighted combination 

in dependence on the decorrelated signal.  15 

 

2. The multi-channel audio decoder according to claim 1, wherein the multi-channel 

audio decoder is configured to obtain upmix parameters on the basis of the 

encoded representation, and to determine the weight describing the contribution of 

the decorrelated signal in the weighted combination in dependence on the upmix 20 

parameters.  

 

3. The multi-channel audio decoder according to one of claims 1 to 2, wherein the 

multi-channel audio decoder is configured to determine the weight describing in 

the contribution of the decorrelated signal in the weighted combination such that 25 

the weight of the decorrelated signal decreases with increasing energy of the 

residual signal.  
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4. The multi-channel audio decoder according to one of claims 1 to 3, wherein the 

multi-channel audio decoder is configured to determine the weight describing the 

contribution of the decorrelated signal in the weighted combination such that a 

maximum weight, which is determined by a decorrelated signal upmix parameter, 

is associated to the decorrelated signal if an energy of the residual signal is zero, 5 

and such that a zero weight is associated to the decorrelated signal if an energy of 

the residual signal weighted with a residual signal weighting coefficient is larger 

than or equal to an energy of the decorrelated signal, weighted with the 

decorrelated signal upmix parameter.  

 10 

5. The multi-channel audio decoder according to one of claims 1 to 4, wherein the 

multi-channel audio decoder is configured to compute a weighted energy value of 

the decorrelated signal, weighted in dependence on one or more decorrelated 

signal upmix parameters, and to compute a weighted energy value of the residual 

signal, weighted using one or more residual signal upmix parameters, to determine 15 

a factor in dependence on the weighted energy value of the decorrelated signal 

and the weighted energy value of the residual signal, and to obtain the weight 

describing the contribution of the decorrelated signal to one of the output audio 

signals on the basis of the factor or to use the factor as the weight describing the 

contribution of the decorrelated signal to one of the output audio signals.  20 

 

6. The multi-channel audio decoder according to claim 5, wherein the multi-channel 

audio decoder is configured to multiply the factor with a decorrelated signal upmix 

parameter, to obtain the weight describing the contribution of the decorrelated 

signal to one of the output audio signals. 25 



44 

7. The multi-channel audio decoder according to claim 5 or claim 6, wherein the 

multi-channel audio decoder is configured to compute the energy of the 

decorrelated signal, weighted using decorrelated signal upmix parameters, over a 

plurality of upmix channels and time slots, to obtain the weighted energy value of 

the decorrelated signal.  5 

 

8. The multi-channel audio decoder according to one of claims 5 to 7, wherein the 

multi-channel audio decoder is configured to compute the energy of the residual 

signal, weighted using residual signal upmix parameters, over a plurality of upmix 

channels and time slots, to obtain the weighted energy valueof the residual signal.  10 

 

9. The multi-channel audio decoder according to one of claims 5 to 8, wherein the 

multi-channel audio decoder is configured to compute the factor in dependence on 

a difference between the weighted energy value of the decorrelated signal and the 

weighted energy value of the residual signal.  15 

 

10. The multi-channel audio decoder according to claim 9, wherein the multi-channel 

audio decoder is configured to compute the factor in dependence on a ratio 

between  

 20 

• a difference between the weighted energy value of the decorrelated signal 

and the weighted energy value of the residual signal, and  

 

• the weighted energy value of the decorrelated signal.  

 25 

11. The multi-channel audio decoder according to one of claims 5 to 10, wherein the 

multi-channel audio decoder is configured to determine weights describing 

contributions of the decorrelated signal to two or more output audio signals, 
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 wherein the multi-channel audio decoder is configured to determine a contribution 

of the decorrelated signal to a first output audio signal on the basis of the weighted 

energy value of the decorrelated signal and a first-channel decorrelated signal 

upmix parameter, and  

 5 

 wherein the multi-channel audio decoder is configured to determine a contribution 

of the decorrelated signal to a second output audio channel on the basis of the 

weighted energy value of the decorrelated signal and a second-channel 

decorrelated signal upmix parameter.  

 10 

12. The multi-channel audio decoder according to one of claims 1 to 11, wherein the 

multi-channel audio decoder is configured to disable a contribution of the 

decorrelated signal to the weighted combination if a residual energy exceeds a 

decorrelator energy.  

 15 

13. The multi-channel audio decoder according to one of claims 1 to 12, wherein the 

multi-channel audio decoder is configured to compute two output audio signals 

ch1, ch2 according to  

 

   20 

 

 wherein ch1 represents one or more time domain samples or transform domain 

samples of a first output audio signal,  

  

 wherein ch2 represents one or more time domain samples or transform domain 25 

samples of a second output audio signal, 
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 wherein xdmx represents one or more time domain samples or transform domain 

samples of a downmix signal;  

 

 wherein xdec represents one or more time domain samples or transform domain 

samples of a decorrelated signal;  5 

 

 wherein xres represents one or more time domain samples or transform domain 

samples of a residual signal;  

 

 wherein udmx,1 represents a downmix signal upmix parameter for the first output 10 

audio signal;  

 

 wherein udmx,2 represents a downmix signal upmix parameter for the second output 

audio signal;  

 15 

 wherein udec,1 represents a decorrelated signal upmix parameter for the first output 

audio signal;  

 

 wherein udec,2 represents a decorrelated signal upmix parameter for the second 

output audio signal; 20 

 

 wherein max represents a maximum operator; and  

 

 wherein r represents a factor describing a weighting of the decorrelated signal in 

dependence on the residual signal. 25 
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14. The multi-channel audio decoder according to claim 13, wherein the multi-channel 

audio decoder is configured to compute the factor r according to  

 

   

 5 

or according to  
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 wherein Edec(hb) or Edec represents a weighted energy value of the decorrelated 10 

signal xdec for a frequency band hb, and  

 

 wherein Eres(hb) or Eres  represents a weighted energy value of the residual signal 

xres for a frequency band hb.  

 15 

15. The multi-channel audio decoder according claim 14, wherein the multi-channel 

audio decoder is configured to compute the weighted energy value of the 

decorrelated signal according to  

 

  20 
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 wherein udec designates a decorrelated signal upmix parameter for a frequency 

band hb, for a time slot ts and for an upmix channel ch,  

 

wherein xdec represents a time domain sample or transform domain sample of a 

decorrelated signal for a frequency band hb, for a time slot ts and for an upmix 5 

channel ch, 

 

 wherein ∑
ch

designates a sum over upmix channels ch, and  

 

 wherein ∑
ts

designates a sum over time slots ts, 10 

 

 wherein ||. || designates a norm operator,   

 

 wherein the multi-channel audio decoder is configured to compute the weighted 

energy value of the residual signal according to the  15 

 

  

  

 wherein ures designates a residual signal upmix parameter for a frequency band 

hb, for a time slot ts and for an upmix channel ch, 20 

 

wherein xres represents a time domain sample or transform domain sample of a 

decorrelated signal for a frequency band hb, for a time slot ts and for an upmix 

channel ch. 
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16. The multi-channel audio decoder according one of claims 1 to 15, wherein the 

audio decoder is configured to band-wisely determine the weight describing a 

contribution of the decorrelated signal in the weighted combination in dependence 

on a band-wise determination of weighted energy values of the residual signal.  

 5 

17. The audio decoder according to one of claims 1 to 16, wherein the audio decoder 

is configured to determine the weight describing a contribution of the decorrelated 

signal in the weighted combination for each frame of the output audio signals. 

 

18. The audio decoder according to one of claims 1 to 17, wherein the multi-channel 10 

audio decoder is configured to variably adjust a weight describing a contribution of 

the residual signal in the weighted combination. 

 

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

encoded representation, the method comprising:  15 

 

 performing a weighted combination of a downmix signal, a decorrelated signal and 

a residual signal, to obtain one of the output audio signals,  

 

 wherein a weight describing a contribution of the decorrelated signal in the 20 

weighted combination is determined  in dependence on the residual signal;
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wherein the weight describing the contribution of the decorrelated signal in the 

weighted combination is determined in dependence on the decorrelated signal.  

 

20. A computer program for performing the method according to claim 19 when the 

computer program runs on a computer.  5 

 

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

the basis of an encoded representation,  

 

 wherein the multi-channel audio decoder is configured to perform a weighted 10 

combination of a downmix signal, a decorrelated signal and a residual signal, to 

obtain one of the output audio signals,  

 

wherein the multi-channel audio decoder is configured to determine a weight  

describing a contribution of the decorrelated signal in the weighted combination in 15 

dependence on the residual signal;
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wherein the multi-channel audio decoder is configured to compute a weighted 

energy value of the decorrelated signal, weighted in dependence on one or more 

decorrelated signal upmix parameters, and to compute a weighted energy value of 

the residual signal, weighted using one or more residual signal upmix parameters, 

to determine a factor in dependence on the weighted energy value of the 5 

decorrelated signal and the weighted energy value of the residual signal, and to 

obtain the weight describing the contribution of the decorrelated signal to one of 

the output audio signals on the basis of the factor or to use the factor as the weight 

describing the contribution of the decorrelated signal to one of the output audio 

signals. 10 

 

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

the basis of an encoded representation,  

 

 wherein the multi-channel audio decoder is configured to perform a weighted 15 

combination of a downmix signal, a decorrelated signal and a residual signal, to 

obtain one of the output audio signals,  

 

wherein the multi-channel audio decoder is configured to determine a weight  

describing a contribution of the decorrelated signal in the weighted combination in 20 

dependence on the residual signal; 

 

wherein the multi-channel audio decoder is configured to compute two output 

audio signals ch1, ch2 according to 
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 wherein ch1 represents one or more time domain samples or transform domain 

samples of a first output audio signal,  

 5 

 wherein ch2 represents one or more time domain samples or transform domain 

samples of a second output audio signal,  

 

 wherein xdmx represents one or more time domain samples or transform domain 

samples of a downmix signal;  10 

 

 wherein xdec represents one or more time domain samples or transform domain 

samples of a decorrelated signal;  

 

 wherein xres represents one or more time domain samples or transform domain 15 

samples of a residual signal;  

 

 wherein udmx,1 represents a downmix signal upmix parameter for the first output 

audio signal;  

 20 

 wherein udmx,2 represents a downmix signal upmix parameter for the second output 

audio signal;  

 

 wherein udec,1 represents a decorrelated signal upmix parameter for the first output 

audio signal; 25 
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 wherein udec,2 represents a decorrelated signal upmix parameter for the second 

output audio signal; 

 

 wherein max represents a maximum operator; and  

 5 

 wherein r represents a factor describing a weighting of the decorrelated 

signal in dependence on the residual signal. 

 

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

encoded representation, the method comprising: 10 
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 performing a weighted combination of a downmix signal, a decorrelated signal and 

a residual signal, to obtain one of the output audio signals,  

 

 wherein a weight describing a contribution of the decorrelated signal in the 

weighted combination is determined in dependence on the residual signal; 5 

 

wherein the method comprises computing a weighted energy value of the 

decorrelated signal, weighted in dependence on one or more decorrelated signal 

upmix parameters, and computing a weighted energy value of the residual signal, 

weighted using one or more residual signal upmix parameters, and determining a 10 

factor in dependence on the weighted energy value of the decorrelated signal and 

the weighted energy value of the residual signal, and  obtaining the weight 

describing the contribution of the decorrelated signal to one of the output audio 

signals on the basis of the factor or using the factor as the weight describing the 

contribution of the decorrelated signal to one of the output audio signals. 15 

 

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

encoded representation, the method comprising:  

 

 performing a weighted combination of a downmix signal, a decorrelated signal and 20 

a residual signal, to obtain one of the output audio signals,  

 

 wherein a weight describing a contribution of the decorrelated signal in the 

weighted combination is determined in dependence on the residual signal; 

 25 

wherein the method comprises computing two output audio signals ch1, ch2 

according to 
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 wherein ch1 represents one or more time domain samples or transform domain 

samples of a first output audio signal,  

 5 

 wherein ch2 represents one or more time domain samples or transform domain 

samples of a second output audio signal,  

 

 wherein xdmx represents one or more time domain samples or transform domain 

samples of a downmix signal;  10 

 

 wherein xdec represents one or more time domain samples or transform domain 

samples of a decorrelated signal;  

 

 wherein xres represents one or more time domain samples or transform domain 15 

samples of a residual signal;  

 

 wherein udmx,1 represents a downmix signal upmix parameter for the first output 

audio signal;  

 20 

 wherein udmx,2 represents a downmix signal upmix parameter for the second output 

audio signal;  

 

 wherein udec,1 represents a decorrelated signal upmix parameter for the first output 

audio signal; 25 
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 wherein udec,2 represents a decorrelated signal upmix parameter for the second 

output audio signal; 

 

 wherein max represents a maximum operator; and  

 5 

wherein r represents a factor describing a weighting of the decorrelated signal in 

dependence on the residual signal. 

 

25. A computer program for performing the method according to claim 23 or 24 when 

the computer program runs on a computer 10 

 


