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Noise-­‐Vocoded	
  Speech!
Shannon	
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Neural Correlates of Spectrally-
Degraded Speech Perception	
  

3 scan runs each containing:!
•  50 Null events!
•  50 Clear (C) words!
•  50 Incomprehensible Speech (1-band noise-
vocoded words, NV1)!
•  50 Potentially Comprehensible Speech (6-band 
noise-vocoded words, NV6)!
Task: button-press response to a “buzz” (1/12 trials)!
Event-related sparse imaging!
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The Pop-Out Effect	
  

6-band NV words, 2 runs, each containing: 
• 50 Null events 
• 50 Clear-Clear pairs (CC) 
• 50 Distorted-Distorted pairs (DD) 
• 50 Distorted-Clear pairs (DC) 
• 50 Clear-Distorted pairs (CD)* 
 
Event-related sparse imaging 



Pop-Out in Motor Cortex!

Response	
  to	
  CD	
  lags	
  
behind	
  that	
  of	
  the	
  other	
  
condi%ons	
  

Puta%ve	
  locus	
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Fortuitous Findings: Masked 
Backward Semantic Priming!

•  Design based on Golestani, Rosen & Scott, 2009:!
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Masked Backward Semantic 
Priming: Behavioural Results!

SNR (dB) 
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Masked Backward Semantic 
Priming: fMRI!
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Masked Backward Semantic 
Priming - Replication	
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SPIN + NV Convergence!
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The quest continues in EEG!

Becker*,	
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EEG Paradigm!

•  204-channel EEG, N=14 (2 male)!
•  Isolated monosyllabic words (French)!

•  Animal name detection task (1/9 trials)!
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Behavioural Data!

•  Main-effect of number of channels on detection!

•  Spectrally-Rotated NV stimuli seem to sometimes evoke 
word percept!
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Alpha Suppression:  
Rotation*Complexity Interaction!
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Summary!

•  Converging evidence from fMRI implicates motor/
premotor articulatory regions, and anterior insula(e)!

•  EEG data points to significant role for articulatory-
auditory integration processes in degraded speech 
comprehension!

•  TMS data from other groups suggests causal role for 
articulatory regions in phoneme identification (Möttonen & 
Watkins, 2009, 2012; D’Ausilio et al, 2009) and word 
comprehension (Schomers et al., 2014)!



The role of articulatory 
structures in degraded speech?!

•  Generator of set of potential matches for auditory input 
that has no existing template?!

•  Source of top-down constraint on prelexical search 
space?!

•  Comparator in a predictive coding framework?!
!
•  “Processing Hub”, amodal, but conveniently connected to 

auditory association areas?!
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