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•  1. Interdependence of phonetic and talker processing (Green, Tomiak 

& Kuhl, 1997; Kaganovich et al., 2006; Mullennix & Pisoni, 1990; Mullennix, Pisoni & Martin, 1989). 
-  Variability of talker identity (e.g. female/male) in speech stimuli interferes 

with phonetic classification (e.g. b/p); 
-  Variability in phonetic category (e.g. b/p) in speech stimuli interferes with 

talker classification (e.g. female/male), but to a less degree. 
•  Perceptual encoding of phonetic representations from acoustic signals 

depends on processing of talker information. 
•  2. Neural locus of such interdependence 
-  Integral perceptual processing of common acoustic parameters 

Posterior superior temporal gyrus/sulcus (STG/STS) that is activated in 
speech recognition tasks, is sensitive to vocal tract length change that 
differentiates talker identity/size (von Kriegstein et al., 2007; 2010; Kreitewolf, Gaudrain & von Kriegstein, 2014); 

-   Integral representation 
Neural representation of real words stored in left middle temporal gyrus 
(MTG) could be talker-specific (Chandrasekaran, Chan & Wong, 2011; von Kriegstein et al., 2003); 

•  3. This fMRI study 
-  We investigated the integral perceptual processing of fundamental 

frequency (F0) in a tone language, where F0 distinguishes phonetic 
categories and correlates with talker identity. 

•  Stimuli change (No change, Talker change, Phonetic change, 
Phonetic & Talker change) × Task (Phonetic & Talker judgment) 

•  Stimuli: 
  
 
 

•  Event-related fMRI design 
  -   Within a block, 4 types of trials pseudorandomized; 
  -   Alternating blocks of phonetic task and talker task; 
  -   Order of 8 blocks (4 blocks × 2 tasks) counterbalanced across subjects. 
•  Subjects: 18 right-handed Cantonese subjects (12 F; 21.4 yr ± 1.13) 
•  Siemens 3T scanner (TR=2s) 

 
 
       

•  1. In-scanner behavioural performance 

•  2. fMRI cluster analysis (uncorrected p<0.001, FWE corrected p<0.05) 

     (1) Phonetic change vs. No change 
-  Phonetic task: No effect; 
-  Talker task: Bilateral STG, R thalamus, R cingulate gyrus,          

L inferior frontal gyrus, R middle frontal gyrus. 

 
     (2) Talker change vs. No change 

-  Phonetic task: Bilateral STG; 

-  Talker task: Bilateral STG, L declive, L postcentral gyrus,          
R parahippocampal gyrus. 
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•  1. Bilateral STG activated in response to stimuli with phonetic 
changes in the talker discrimination task, and to stimuli with 
talker changes in the phonetic discrimination task. 
-  It confirms the role of STG in integral processing of phonetic and 

talker information indexed by F0 in tone languages (Kreitewolf, Gaudrain & von Kriegstein, 2014); 
-  No evidence for MTG involvement (presumably due to task influence). 

 

•  2. Left and right STG weighted differentially in linguistic (phonetic 
discrimination) and non-linguistic (talker discrimination) tasks in 
response to stimuli with phonetic and talker changes. 

•  3. Right parahippocampal gyrus activated to stimuli with talker 
changes in the talker discrimination task. 
-  On-line learning of talker-related acoustic information. 
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INTRODUCTION 
     (3) Phonetic & Talker change vs. No change 

-  Phonetic task: L STG;                     -     Talker task: R STG. 

•  3. fMRI ROI analysis (STG) 

DISCUSSION 

Talker change 
(1550 ms)

Phonetic change 
(1550 ms)

Phonetic & Talker 
change (1550 ms)

No change 
(1550 ms)

Standard Male  
Tone 55

Standard Female  
Tone 55

Standard Male  
Tone 25

Standard Female  
Tone 25

Male              Tone 55	   Male              Tone 25	  
Female          Tone 55	   Female          Tone 25	  

Same Different Same Different 
Task: Phonetic same/different judgment

Same Different Different Same 
Task: Talker same/different judgment

p<0.001 

p<0.05 
p<0.05 

p<0.05 
p<0.01 
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