
Neurocomputational Model of  

Speech Production, Speech Perception,  

and Speech Acquisition 

  

Summarizing Our Work 

Bernd J. Kröger 
 

Neurophonetics Group 

Department of Phoniatrics, Pedaudiology, and Communication Disorders 

RWTH Aachen University, Germany 



Bernd J. Kröger, PhD, Senior Researcher, Professor 

RWTH Aachen University (Technical University)  

My homepage:    

www.speechtrainer.eu 

publications é 

University Hospital, Medical Faculty  

RWTH Aachen University, Germany  

 

http://www.speechtrainer.eu/


Outline 

Å Part 1: The neurocomputational model: production and acquisition: 

structure of the model and gaining knowledge  

 

Å Part 2: The neurocomputational model: perception: auditory per-

ception (CP) and audio-visual perception: McGurk-Effect  

 

Å Part 3: The concept of speech actions and its relation to manual and 

facial actions in face-to-face communication 
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Å Motivation 

Å The Structure of the Neural Model: Speech Production 

ïOverview 

ïState Maps, Phonetic Map, and Neural Mappings  

Å The Gained Knowledge: Speech Acquisition 

ïBabbling Phase 

ïImitation Phase 

Å Conclusions 
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Starting point: Speech Production 

control module:  

central nervous system 

articulatory and acoustic module: 

articulators and cavities  

technical term: controller 

controlled system / plant 

A model of speech production can be separated into é 

? 
neural 
model 
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The Neural Model of Speech Production  

(Kröger et al., Speech Communication 2009) 
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production 
starting point is the phonemic 

specification: words, syllables, é 

from mental lexicon:   

e.g. /pam/ for ñpalmò (tree) 
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feedforward control path  

 

Birkholz et al. 

(2007) 

articulatory state 

3D-articulatory-
acoustic model 

Evidence from speech 

pathologies:  

AOS 

Dysarthrias 

What is a motor plan?  

programming/exe 

separation of planning and 

programming/execution 

feedback control path  

 



 score of: vocal tract movement actions (Browman and Goldstein 1989, 1992, 

Goldstein 2006, Kröger et al. 2008, 2010 and 2011): 

Motor plan for word ñpalmò (English: CVC: /pam/)  

consonantal closing action 

vocalic opening action 

consonantal 
closing action 


