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Introduction	
  

 
The concept of capturing the 

sound characteristics of 
“something” is not new 

 



Examples	
  
O  A sampler that replicates a Stradivarius violin 

O  A reverberation unit that replicates the 
reverb of Sydney Opera House 

 
O  An effects unit that replicate the “valve” 

characteristics of legendary audio devices 
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Concatenative	
  Resynthesis	
  
O  Concept is simple 

O  e.g. feature extraction -> synthesis 
O  using pre-recorded material 
 

O  Implementation is very complex… 



Concatenative	
  Resynthesis	
  	
  
O  For singing voice 
O  Receives an audio stream 

O  monophonic singing voice 
O Outputs an audio stream 

O  Same semantic information 
O  Pitch, Phonemes, Dynamics 

O  Uses an internal sound library 





Feature	
  Extraction	
  
O  Dynamics (sound intensity) 

O  Energy 
O  Pitch 

O  YIN + Aperiodicity + smoothing 
O  Phonetic related info 

O  MFCC 
O  LPC 
O  Aperiodicity (Voicing) 
[Not a phoneme recognizer] 



Unit	
  Selection	
  
O  Phonetic similarity 
O  Target Cost + Concatenation Cost 

O  Viterbi + Pruning 

!



Synthesis	
  
O  Pitch adjustments 

O  Interpolation 
 

O  Phase alignment 
O  offset tests 
 

O  Gain control 



Some	
  tests	
  
O  Amazing Grace (LeAnn Rimes) 

O  Frozen (Madonna) 

O  Tom’s Diner (Susanne Vega) 

O  Whenever (Shakira) 



Conclusions	
  
O  High level/semantic audio effect 

O  Music/Speech 
O  Analysis/Synthesis 

O  Much more work required 
O  Audio artifacts 

O  Potential for future applications 
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Nuno Fonseca 
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