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CLAIMS 

1. A system configured to generate a time stretched and/or frequency transposed signal from an 

input signal, the system comprising: 

 an analysis filter bank (101) configured to derive a number Y � 1 of analysis subband signals 

from the input signal, wherein each analysis subband signal comprises a plurality of complex-valued 

analysis samples, each having a phase and a magnitude; 

 a subband processing unit (102) configured to generate a synthesis subband signal from the Y 

analysis subband signals using a subband transposition factor Q and a subband stretch factor S, at least 

one of Q and S being greater than one, wherein the subband processing unit (102) comprises: 

 a block extractor (201) configured to perform, for each of the Y analysis subbands:  

 i) form a frame of L input samples extracted from said plurality of 

complex-valued analysis samples in the analysis subband signal, the frame 

length being L > 1; and 

 ii) apply a block hop size of h samples to said plurality of analysis 

samples, prior to forming a subsequent frame of L input samples; 

 a nonlinear frame processing unit (202) configured to generate, on the basis of Y 

corresponding frames of input samples formed by the block extractor, a frame of processed 

samples by determining a phase and magnitude for each processed sample of the frame, 

wherein, for at least one processed sample: 

 i) the phase of the processed sample is based on the respective phases of 

the corresponding input sample in the Y frames of input samples; and 

 ii) the magnitude of the processed sample is based on the magnitude of 

the corresponding input sample in the Y frames of input samples; 

 a windowing unit (203) configured to apply, to the frame of processed samples, a finite-

length window function comprising a plurality of window samples, wherein overlapped 

and added window samples of a plurality of window functions, when weighted by complex 

weights and shifted with a hop size of Sh, form a substantially constant sequence; 

 and 

an overlap and add unit (204) configured to determine the synthesis subband signal by 

overlapping and adding the samples of a sequence of frames of windowed processed 

samples;  

 and 



27 

 

 a synthesis filter bank (103) configured to generate the time stretched and/or frequency 

transposed signal from at least the synthesis subband signal output by the subband processing unit, 

wherein the system is operable at least for Y = 2. 

 

2. The system of claim 1, wherein  

the analysis filter bank (101) is one of a quadrature mirror filter bank, a windowed discrete 

Fourier transform or a wavelet transform; and  

the synthesis filter bank (103) is a corresponding inverse filter bank or transform. 

 

3. The system of any one of the preceding claims, wherein: 

 the analysis filter bank (101) applies an analysis time stride 
At∆  to the input signal; 

 the analysis filter bank has an analysis frequency spacing 
Af∆ ;  

 the analysis filter bank has a number N  of analysis subbands, with 1>N , where n  is an 

analysis subband index with 1,...,0 −= Nn ; 

an analysis subband of the N analysis subbands is associated with a frequency band of the input 

signal; 

the synthesis filter bank (103) applies a synthesis time stride St∆  to the synthesis subband signal; 

the synthesis filter bank has a synthesis frequency spacing Sf∆ ; 

the synthesis filter bank has a number M  of synthesis subbands, with 1>M , where m  is a 

synthesis subband index with 1,...,0 −= Mm ; and 

a synthesis subband of the M synthesis subbands is associated with a frequency band of the time 

stretched and/or frequency transposed signal. 

 

4. The system of claim 3, wherein the subband processing unit (102) is configured for Y = 2 and 

further comprises a cross processing control unit (404) configured to generate cross processing control 

data (403) defining subband indices n1, n2 associated with the analysis subband signals and the synthesis 

subband index m, which subband indices are related by being approximate integer solutions of  
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where �0  is a fundamental frequency of the input signal,  

� = 0 or 1/2,  
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Q� is a transposition factor, and  

r is an integer satisfying 1 � r � Q� – 1. 

 

5. The system of claim 4, wherein the cross processing control unit (404) is configured to generate 

processing control data such that the subband indices n1, n2 are based on a value of r which maximizes the 

minimum of the subband magnitudes of the two frames formed by extracting analysis samples from 

analysis subband signals. 

 

6. The system of claim 5, wherein the subband magnitude of each frame of L input samples is the 

magnitude of a central or near-central sample. 

 

7. The system of any one of the preceding claims, wherein the block extractor (201) is configured to 

derive at least one frame of input samples by downsampling the complex-valued analysis samples in an 

analysis subband signal. 

 

8. The system of claim 7, configured for Y = 2, wherein the block extractor is configured to derive a 

first and second frame of input samples by downsampling the complex-valued analysis samples in a first 

and second analysis subband signal, respectively, by downsampling factors D1 and D2 satisfying 
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 and either D1 � 0, D2 > 0 or D1 > 0, D2 � 0,  

and wherein the nonlinear frame processing unit (202) is configured to determine the phase of the 

processed sample based on a linear combination, with non-negative integer coefficients T1, T2, of 

respective phases of the corresponding input sample in a first and second frame of input samples. 

 

9. The system of any of the preceding claims, wherein consecutive complex weights differ only by a 

fixed phase rotation, such as a phase rotation which is proportional to a fundamental frequency of the 

input signal.  
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10. The system of any one of the preceding claims, wherein the overlap and add unit (204) applies a 

hop size to consecutive frames of processed samples, the hop size being equal to the block hop size h 

times the subband stretch factor S.  

 

11. The system of any one of the preceding claims configured for Y = 2, wherein the frame 

processing unit (202) is configured to determine the magnitude of the processed sample as a mean value 

of the magnitude of the corresponding input sample in a first frame of input samples and the magnitude of 

the corresponding input sample in a second frame of input samples and/or to determine the phase of the 

processed sample based on a linear combination, with non-negative integer coefficients (T1, T2), of 

respective phases of the corresponding input sample in a first and second frame of input samples. 

 

12. The system of any one of the preceding claims, further comprising: 

 a plurality of subband processing units (401, 402; 503; 602-2, 602-3, 602-4), each configured to 

determine an intermediate synthesis subband signal using a different value of the subband transposition 

factor Q and/or of the subband stretch factor S; and 

 a merging unit (405; 603) arranged downstream of said plurality of subband processing units and 

upstream of the synthesis filter bank (103) configured to merge corresponding intermediate synthesis 

subband signals in order to determine the synthesis subband signal. 

 

13. The system of any one of the preceding claims, wherein:  

the analysis filter bank (101) is configured to form Y × Z analysis subband signals from the 

input signal; 

the subband processing unit (102) is configured to generate Z synthesis subband signals 

from the Y × Z analysis subband signals, applying a pair of S and Q values for each group of Y analysis 

subband signals on which one synthesis subband signal is based; and 

the synthesis filter bank (103) is configured to generate Z time stretched and/or frequency 

transposed signals from the Z synthesis subband signals.  

 

14. A method for generating a time stretched and/or frequency transposed signal from an input signal, 

the method comprising: 

 deriving a number Y � 2 of analysis subband signals from the input signal, wherein each analysis 

subband signal comprises a plurality of complex-valued analysis samples, each having a phase and a 

magnitude;  

 for each of the Y analysis subbands:  
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forming a frame of L input samples extracted from said plurality of complex-valued 

analysis samples in an analysis subband signal, the frame length being L > 1; and 

applying a block hop size of h samples to said plurality of analysis samples, prior to 

deriving a subsequent frame of L input samples;  

 generating, on the basis of Y corresponding frames of input samples thus formed, a frame of 

processed samples by determining a phase and a magnitude for each processed sample of the frame, 

wherein, for at least one processed sample: 

 i) the phase of the processed sample is based on the respective phases of the 

corresponding input sample in the Y frames of input samples; and 

 ii) the magnitude of the processed sample is based on the magnitude of the corresponding 

input sample in the Y frames of input samples; 

 determining a synthesis subband signal by applying a finite-length window function to each 

frame of processed samples, then overlapping and adding the samples of the sequence, wherein the 

window function comprises a plurality of window samples, and wherein overlapped and added window 

samples of a plurality of window functions, when weighted by complex weights and shifted with a hop 

size of Sh, form a substantially constant sequence; and 

 generating the time stretched and/or frequency transposed signal from at least the synthesis 

subband signal. 

 

15. A data carrier storing computer-readable instructions for performing the method set forth in  

claim 14. 




