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Problem Formulation  

• Perceptual diagnostic evaluation of non-native 
speech vs. spectral-based similarity measure 

• Quantitatively measure the degree of difference 
in pronunciation of phonemes by a group of non-
native speakers as compared to a group of 
native speakers 

• Examine the radial basis function kernel or RBF 
kernel as an alternative similarity measure to 
Euclidean distance  
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Approach 

• Block diagram 
of the method 

• Compute 
native 
perceptual 
assessment 
degree (nPAD) 

Native 
speech 
dataset 

HMM-aligner 

 υn (⋅) ~ eγ yn - ŷn
2

Auditory model Power spectrum 

A l ∼ υn (⋅)−φl (⋅)$% &'∑∑
2

Perceptually relevant  
dissimilarity measures 

phoneme signal files 

 φn (⋅) ~ e
γ xn -x̂n

2
 φl (⋅) ~ e

γ xl -x̂l
2

An ∼ υn (⋅)−φn (⋅)$% &'∑∑
2

Non-Native 
speech 
dataset 

auditory  
distortion detectability 

  signal  
distortion measure  

Θl =
Al
An
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Application 

• Spectral model: frequency domain psychoacoustic 
model 

• Linguistic study: a survey on identifying common 
problems for speakers of a certain L1 background 

• Data: repeating text after a natively speaking virtual 
language tutor (two sessions). Recordings from: 
– 37 non-native speakers, 11 L1 backgrounds 
– 11 native speakers (Swedish) 
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Examples of the results (vowels) 
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Examples of the results 
(consonants) 
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Conclusions  

• Method to automatically, quantitatively evaluate 
non-native speakers’ pronunciation 

• Compare similarities between power spectrum 
domain and auditory perception domain 

• nPAD to quantify non-native similarities in 
comparison to native variations 

• Compare RBF kernel with Euclidean distance 
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