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Experimental Method: Feedback Perturbation 

Figure from Ghosh et al. 2006 

Auditory feedback and speech motor control 
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Auditory feedback and speech motor control 



The randomized experiment design 
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N=19 

Cai et al. (2012, PLoS ONE) 

Tourville et al. 2008 

Niziolek & Guenther et al. 2013 

Online control of articulatory movements and its neural correlates 



Online feedback-based control  
in the DIVA model 

Golfinopoulos et al. (2009) 

Theories and computational models 



ÅThe 100-150 ms latency is about equal to the duration of 
individual speech sounds in running speech.  

 

 

 

 

 

 

 

ÅQuestion: Is online adjustment relevant for the production of 
multisyllabic running speech? 

Auditory feedback and speech motor control 

Yamagishi et al. (2008, JASA) 



Focal Perturbation by ñAudapterò 
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Utterance: ñI owe you a yo-yoò 

Previous study on auditory-motor interaction during connected speech 



Results of the Up/Down (Spatial) Perturbations 

N=36 

Latency å 150 ms 

Magnitude of 

correction å 
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Cai et al. 2011, J. Neurosci. 
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Responses to the Temporal Perturbations 
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Error bars:  
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Asterisks:  
p<0.05 (post hoc Tukey) 
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Cai et al. 2011, J. Neurosci. 



ÅQuestion: Is online feedback-based control relevant for the 
production of multisyllabic running speech? 

 

ÅAnswer: Yes. We found evidence for the role of auditory 
feedback in the online control of articulation position and 
timing during a multisyllabic utterance. 

 

ÅBut the utterance we used was a special sentence that 
consisted of vowels and semi-vowels. 

 

ÅNew Question: Is auditory feedback involved in the 
production of more general types of utterances (e.g., 
stops, fricatives)? 

Auditory feedback and speech motor control 



Ə@tc`osdqƐ9a system for auditory feedback manipulation 

Feedback latency: depends on perturbation type: 12 Ɗ 32 ms. 



The steady bat gave birth to pups
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the steady bat gave birth to pups 

th+ah s t+eh  d+iy  b+ae+t g+ey+v b+er+th t+uw p+ah p+s 

New types of online auditory feedback perturbation 

Local formant perturbation: 25% F1 up-shift 
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