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Claims 

 

 

1. An audio decoder for providing a decoded audio information on the basis of an 5 

encoded audio information, the audio decoder comprising:  

 

an error concealment configured to provide an error concealment audio 

information for concealing a loss of an audio frame following an audio frame 

encoded in a frequency domain representation using a time domain excitation 10 

signal;  

 

 

 wherein the audio decoder comprises a frequency-domain decoder core 

configured to apply a scale-factor-based scaling to a plurality of spectral values 15 

derived from the frequency-domain representation , and  

 

wherein the error concealment is configured to provide the error concealment 

audio information for concealing a loss of an audio frame following an audio frame 

encoded in a frequency domain representation comprising a plurality of encoded 20 

scale factors using a time domain excitation signal derived from the frequency 

domain representation; 

 

wherein the error concealment is configured to obtain the time domain excitation 

signal on the basis of the audio frame encoded in the frequency domain 25 

representation preceding a lost audio frame. 

 

 

2. An audio decoder  for providing a decoded audio information on the basis of an 

encoded audio information, the audio decoder comprising:  30 

 

an error concealment configured to provide an error concealment audio 

information for concealing a loss of an audio frame following an audio frame 

encoded in a frequency domain representation using a time domain excitation 

signal; 35 
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 wherein the frequency domain representation comprises an encoded 

representation of a plurality of spectral values and an encoded representation of a 

plurality of scale factors for scaling the spectral values, and wherein the audio 

decoder is configured to provide a plurality of decoded scale factors for scaling 

spectral values on the basis of a plurality of encoded scale factors, or  5 

 

wherein the audio decoder is configured to derive a plurality of scale factors for 

scaling the spectral values from an encoded representation of LPC parameters; 

and  

 10 

wherein the error concealment is configured to obtain the time domain excitation 

signal on the basis of the audio frame encoded in the frequency domain 

representation preceding a lost audio frame.   

 

 15 

3. The audio decoder according to one of claims 1 or 2, wherein the audio decoder 

comprises a frequency-domain decoder core  configured to derive a time domain 

audio signal representation from the frequency-domain representation without 

using a time domain excitation signal as an intermediate quantity for the audio 

frame encoded in the frequency domain representation. 20 

 

4. The audio decoder according to one of claims 1 to 3, wherein the error 

concealment is configured to obtain the time domain excitation signal on the basis 

of the audio frame encoded in the frequency domain representation preceding a 

lost audio frame, and 25 

 

wherein the error concealment is configured to provide the error concealment 

audio information for concealing the lost audio frame using said time domain 

excitation signal. 

 30 

5. The audio decoder according to one of claims 1 to 4, wherein the error 

concealment is configured to perform an LPC analysis on the basis of the audio 

frame encoded in the frequency domain representation preceding the lost audio 

frame, to obtain a set of linear-prediction-coding parameters and the time-domain 

excitation signal representing an audio content of the audio frame encoded in the 35 

frequency domain representation preceding the lost audio frame; or 
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wherein the error concealment is configured to perform an LPC analysis on the 

basis of the audio frame encoded in the frequency domain representation  

preceding the lost audio frame, to obtain the time-domain excitation signal 

representing an audio content of the audio frame encoded in the frequency domain 5 

representation preceding the lost audio frame; or 

 

wherein the audio decoder is configured to obtain a set of linear-prediction-coding 

parameters using a linear-prediction-coding parameter estimation; or 

 10 

wherein the audio decoder is configured to obtain a set of linear-prediction-coding 

parameters on the basis of a set of scale factors using a transform. 

 

6. The audio decoder according to one of claims 1 to 5, wherein the error 

concealment is configured to obtain a pitch information describing a pitch of the 15 

audio frame encoded in the frequency domain representation preceding the lost 

audio frame, and to provide the error concealment audio information in 

dependence on the pitch information. 

 

7. The audio decoder according to claim 6, wherein the error concealment is 20 

configured to obtain the pitch information on the basis of the time domain 

excitation signal derived from the audio frame encoded in the frequency domain 

representation  preceding the lost audio frame. 

 

8.  The audio decoder according to claim 7, wherein the error concealment is 25 

configured to evaluate a cross correlation of the time domain excitation signal or 

the time domain signal, to determine a coarse pitch information, and 

 

wherein the error concealment is configured to refine the coarse pitch information 

using a closed loop search around a pitch determined by the coarse pitch 30 

information. 

 

9. The audio decoder according to one of claims 1 to 5, wherein the error 

concealment is configured to obtain a pitch information on the basis of a side 

information of the encoded audio information.  35 
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10. The audio decoder according to one of claims 1 to 5, wherein the error 

concealment is configured to obtain a pitch information on the basis of a pitch 

information available for a previously decoded audio frame. 

 

11. The audio decoder according to one of claims 1 to 5, wherein the error 5 

concealment is configured to obtain a pitch information on the basis of a pitch 

search performed on a time domain signal or on a residual signal. 

 

12. The audio decoder according to one of claims 1 to 11, wherein the error 

concealment is configured to copy a pitch cycle of the time domain excitation 10 

signal derived from the audio frame encoded in the frequency domain 

representation preceding the lost audio frame one time or multiple times, in order 

to obtain a excitation signal for a synthesis  of the error concealment audio 

information.  

 15 

13. The audio decoder according to claim 12, wherein the error concealment is 

configured to low-pass filter the pitch cycle of the time domain excitation signal 

derived from the time domain representation of the audio frame encoded in the 

frequency domain representation preceding the lost audio frame using a sampling-

rate dependent filter, a bandwidth of which is dependent on a sampling rate of the 20 

audio frame encoded in a frequency domain representation. 

 

14. The audio decoder according to one of claims 1 to 13, wherein the error 

concealment is configured to predict a pitch at the end of a lost frame, and  

 25 

wherein the error concealment is configured to adapt the time domain excitation 

signal, or one or more copies thereof, to the predicted pitch, in order to obtain an 

input signal for an LPC synthesis. 

 

15. The audio decoder according to one of claims 1 to 14, wherein the error 30 

concealment is configured to combine an extrapolated time domain excitation 

signal and a noise signal, in order to obtain an input signal for an LPC synthesis, 

and 

 

 wherein the error concealment is configured to perform the LPC synthesis, 35 
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wherein the LPC synthesis is configured to filter the input signal of the LPC 

synthesis in dependence on linear-prediction-coding parameters, in order to obtain 

the error concealment audio information.  

 

16. The audio decoder according to claim 15, wherein the error concealment is 5 

configured to compute a gain of the extrapolated time domain excitation signal, 

which is used to obtain the input signal for the LPC synthesis, using a correlation in 

the time domain which is performed on the basis of a time domain representation 

of the audio frame encoded in the frequency domain representation preceding the 

lost audio frame, wherein a correlation lag is set in dependence on a pitch 10 

information obtained on the basis of the time-domain excitation signal, or using a 

correlation in the excitation domain. 

 

17.  The audio decoder according to one of claims 15 or 16, wherein the error 

concealment is configured to high-pass filter the noise signal which is combined 15 

with the extrapolated time domain excitation signal. 

 

18. The audio decoder according to one of claims 12 to 14, wherein the error 

concealment is configured to change the spectral shape of a noise signal using a 

pre-emphasis filter wherein the noise signal is combined with the extrapolated time 20 

domain excitation signal if the audio frame encoded in a frequency domain 

representation preceding the lost audio frame is a voiced audio frame or comprises 

an onset. 

 

19.  The audio decoder according to one of claims 1 to 18, wherein the error 25 

concealment is configured to compute a gain of the noise signal in dependence on 

a correlation in the time domain which is performed on the basis of a time domain 

representation of the audio frame encoded in the frequency domain representation 

preceding the lost audio frame. 

 30 

20. The audio decoder according to one of claims 1 to 19, wherein the error 

concealment is configured to modify a time domain excitation signal obtained on 

the basis of one or more audio frames preceding a lost audio frame, in order to 

obtain the error concealment audio information.  

 35 
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21. The audio decoder according to claim 20, wherein the error concealment is 

configured to use one or more modified copies of the time domain excitation signal 

obtained on the basis of one or more audio frames preceding a lost audio frame, in 

order to obtain the error concealment information. 

 5 

22. The audio decoder according to one of claims 20 or 21, wherein the error 

concealment is configured to modify the time domain excitation signal obtained on 

the basis of one or more audio frames preceding a lost audio frame, or one or 

more copies thereof, to thereby reduce a periodic component of the error 

concealment audio information over time. 10 

 

23. The audio decoder according to one of claims 20 to 22, wherein the error 

concealment is configured to scale the time domain excitation signal  obtained on 

the basis of one or more audio frames preceding the lost audio frame, or one or 

more copies thereof, to thereby modify the time domain excitation signal. 15 

 

24. The audio decoder according to claim 22 or 23, wherein the error concealment is 

configured to gradually reduce a gain applied to scale the time domain excitation 

signal obtained on the basis of one or more audio frames preceding a lost audio 

frame, or the one or more copies thereof. 20 

 

25.  The audio decoder according to one of claims 22 to 24, wherein the error 

concealment is configured to adjust a speed used to gradually reduce a gain 

applied to scale the time domain excitation signal obtained on the basis of one or 

more audio frames preceding a lost audio frame, or the one or more copies 25 

thereof, in dependence on one or more parameters of one or more audio frames 

preceding the lost audio frame, and/or in dependence on a number of consecutive 

lost audio frames.  

 

26. The audio decoder according to claim 24 or 25, wherein the error concealment is 30 

configured to adjust the speed used to gradually reduce a gain applied to scale the 

time domain excitation signal obtained on the basis of one or more audio frames 

preceding a lost audio frame, or the one or more copies thereof, in dependence on 

a length of a pitch period of the time domain excitation signal, such that a time 

domain excitation signal input into an LPC synthesis is faded out faster for signals 35 
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having a shorter length of the pitch period when compared to signals having a 

larger length of the pitch period. 

 

27. The audio decoder according to one of claims 24 to 26, wherein the error 

concealment is configured to adjust the speed used to gradually reduce a gain 5 

applied to scale the time domain excitation signal obtained on the basis of one or 

more audio frames preceding a lost audio frame, or the one or more copies 

thereof, in dependence on a result of a pitch analysis or a pitch prediction,  

 

such that a deterministic component of a time domain excitation signal input into 10 

an LPC synthesis is faded out faster for signals having a larger pitch change per 

time unit when compared to signals having a smaller pitch change per time unit, 

and/or  

 

such that a deterministic component of a time domain excitation signal input into 15 

an LPC synthesis is faded out faster for signals for which a pitch prediction fails 

when compared to signals for which the pitch prediction succeeds. 

 

28. The audio decoder according to one of claims 20 to 27, wherein the error 

concealment is configured to time-scale the time domain excitation signal obtained 20 

on the basis of one or more audio frames preceding a lost audio frame, or the one 

or more copies thereof, in dependence on a prediction of a pitch for the time of the 

one or more lost audio frames. 

 

29. The audio decoder according to one of claims 1 to 28, wherein the error 25 

concealment is configured to provide the error concealment audio information for a 

time which is longer than a temporal duration of the one or more lost audio frames. 

 

30. The audio decoder according to claim 29, wherein the error concealment is 

configured to perform an overlap-and-add of the error concealment audio 30 

information and a time domain representation of one or more properly received 

audio frames following the one or more lost audio frames. 

 

31. The audio decoder according to one of claims 1 to 30, wherein the error 

concealment is configured to derive the error concealment audio information on 35 
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the basis of at least three partially overlapping frames or windows preceding a lost 

audio frame or a lost window. 

 

32. An audio decoder for providing a decoded audio information on the basis of an 

encoded audio information, the audio decoder comprising:  5 

 

an error concealment configured to provide an error concealment audio 

information for concealing a loss of an audio frame following an audio frame 

encoded in a frequency domain representation using a time domain excitation 

signal; 10 

 

wherein the error concealment is configured to copy a pitch cycle of the time 

domain excitation signal derived from the audio frame encoded in the frequency 

domain representation preceding the lost audio frame one time or multiple times, in 

order to obtain a excitation signal for a synthesis of the error concealment audio 15 

information ; 

 

wherein the error concealment is configured to low-pass filter the pitch cycle of the 

time domain excitation signal derived from the time domain representation of the 

audio frame encoded in the frequency domain representation preceding the lost 20 

audio frame using a sampling-rate dependent filter, a bandwidth of which is 

dependent on a sampling rate of the audio frame encoded in a frequency domain 

representation. 

 

33. An audio decoder for providing a decoded audio information on the basis of an 25 

encoded audio information, the audio decoder comprising:  

 

an error concealment configured to provide an error concealment audio 

information for concealing a loss of an audio frame following an audio frame 

encoded in a frequency domain representation using a time domain excitation 30 

signal; 

 

 wherein the error concealment is configured to modify a time domain excitation 

signal obtained on the basis of one or more audio frames preceding a lost audio 

frame, in order to obtain the error concealment audio information;   35 
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wherein the error concealment is configured to time-scale the time domain 

excitation signal obtained on the basis of one or more audio frames preceding a 

lost audio frame, or the one or more copies thereof, in dependence on a prediction 

of a pitch for the time of the one or more lost audio frames. 5 

 

34. A method for providing a decoded audio information on the basis of an encoded 

audio information, the method comprising:  

 

 providing an error concealment audio information for concealing a loss of an audio 10 

frame following an audio frame encoded in a frequency domain representation 

using a time domain excitation signal; and 

 

applying a scale-factor-based scaling to a plurality of spectral values derived from 

the frequency-domain representation; 15 

 

wherein the error concealment audio information for concealing a loss of an audio 

frame following an audio frame encoded in a frequency domain representation 

comprising a plurality of encoded scale factors is provided using a time domain 

excitation signal derived from the frequency domain representation; 20 

 

wherein the time domain excitation signal is obtained on the basis of the audio 

frame encoded in the frequency domain representation preceding a lost audio 

frame 

.  25 

35. A method for providing a decoded audio information on the basis of an encoded 

audio information, the method comprising:  

 

providing an error concealment audio information for concealing a loss of an audio 

frame following an audio frame encoded in a frequency domain representation 30 

using a time domain excitation signal; 

 

 

wherein the frequency domain representation comprises an encoded 

representation of a plurality of spectral values and an encoded representation of a 35 

plurality of scale factors for scaling the spectral values, and wherein a plurality of 
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decoded scale factors  for scaling spectral values is provided on the basis of a 

plurality of encoded scale factors, or  

 

wherein the plurality of scale factors for scaling the spectral values is derived from 

an encoded representation of LPC parameters; and  5 

 

wherein the time domain excitation signal is obtained on the basis of the audio 

frame encoded in the frequency domain representation preceding a lost audio 

frame 

 10 

36. A method for providing a decoded audio information on the basis of an encoded 

audio information, the method comprising:  

 

 providing an error concealment audio information for concealing a loss of an audio 

frame following an audio frame encoded in a frequency domain representation 15 

using a time domain excitation signal 

 

wherein a pitch cycle of the time domain excitation signal derived from the audio 

frame encoded in the frequency domain representation preceding the lost audio 

frame is copied one time or multiple times, in order to obtain a excitation signal for 20 

a synthesis of the error concealment audio information; 

 

wherein the pitch cycle of the time domain excitation signal derived from the time 

domain representation of the audio frame encoded in the frequency domain 

representation preceding the lost audio frame is low-pass-filtered using a 25 

sampling-rate dependent filter, a bandwidth of which is dependent on a sampling 

rate of the audio frame encoded in a frequency domain representation. 

 

37. A method for providing a decoded audio information on the basis of an encoded 

audio information, the method comprising:  30 

 

 providing an error concealment audio information for concealing a loss of an audio 

frame following an audio frame encoded in a frequency domain representation 

using a time domain excitation signal; 
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wherein a time domain excitation signal obtained on the basis of one or more 

audio frames preceding a lost audio frame is modified, in order to obtain the error 

concealment audio information;   

 

 5 

wherein the time domain excitation signal obtained on the basis of one or more 

audio frames preceding a lost audio frame, or the one or more copies thereof, is 

time-scaled in dependence on a prediction of a pitch for the time of the one or 

more lost audio frames. 

 10 

38. A computer program for performing the method according to one of claims 34 to 37 

when the computer program runs on a computer. 


