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Bottom-up processing of phonemes

• Phonetic features are processes ~100 ms after onset in superior 
temporal gyrus (Simos et al., 1998; Ackermann et al., 1999; Obleser et al., 
2003; Papanicolaou et al., 2003; Obleser et al., 2004; Mesgarani et al., 2014; Di 
Liberto et al., 2015…)
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Bottom-up processing of phonemes

• Phonetic features are processes ~100 ms after onset in superior 
temporal gyrus (Simos et al., 1998; Ackermann et al., 1999; Obleser et al., 
2003; Papanicolaou et al., 2003; Obleser et al., 2004; Mesgarani et al., 2014; Di 
Liberto et al., 2015…)

• This processing stage appears to be categorically modulated 
(Chang et al., 2010)
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Neutralising ambiguity

At what stage of processing is 
phonological ambiguity alleviated?

9Gwilliams et al., under review
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• VOT (31 pairs) {p-b, t-d, k-g} and POA (22 pairs) {t-k, p-t}
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(2)

• Multiple regression at each ms and vertex 
• Spatio-temporal cluster test on beta coefficients 
(for more info see Gwilliams, Lewis & Marantz, 2016) 

(4)
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Behaviour
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Neutralising ambiguity
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Early ambiguity responses in Heschl’s gyrus
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Early ambiguity responses in Heschl’s gyrus
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• Very early sensitivity to phonological boundaries in left 
Heschl’s gyrus — occurs before categorisation (speech specific?)

• Responses shift from being modulated linearly to being 
modulated categorically (domain general?)

Linear Evidence Categorical PerceptAmbiguity

Experiment 1 Conclusions

20Gwilliams et al., under review
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Top-down Influences on Perception

• Context occurring after an acoustic signal can be integrated 
to update the perception of earlier sounds (Bicknell et al., 
submitted; Connine et al., 1991; Samuel, 1981; Szostak & Pitt, 2013; 
Warren & Sherman, 1974)

24
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Future Influences on Perception
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What is the time-limit on 
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• Control variables: 
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Gwilliams et al., CMCL, 2018
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and Elman, 1986; McMurray et al. 2009. 
cf. MERGE: Norris et al. 2000
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• Attunement is proposed to involve re-tuning perceptual 
boundaries between phonological categories (Norris et al., 
2003; Kraljic and Samuel, 2005, 2006, 2007; Maye et al., 2008; see Samuel 
& Kraljic, 2009 for a review)

Interpretation
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