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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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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)

German @fucl X, 5y, u, 0,80, €, 0, i, o @
@ /br250 2, e,Y, 0., a, W, £,1, v, 2,9, i,
@ /br500 2, e,Y,0,ad, £, W, a,Ii,V,d,i
@ /bf1000 @, 0., Y, e, q, £,a, W, i, @, Yy,
Chinese ® pucl 0, 2,8 YyY,U,€,0,0,1i,a,e,e,9,9,a, w,i, 0.
@[bf250

a
/P00 o, ai, 2, wi, £, €, 01, 1, 3, 3, i1, V1, 03 &), €, 0, W, €

/P10 a:, 2, £, 01, W, €, i, a, e, d, €, i, £ 0, Vi, 6,0, U
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Examples of the results

(consonants)

German  ©pu A, n,v,n,mb, rnd, LK s, t,p,hf e s
Q)Y s,e s, LA, andKktb hfyvnp
(@) pitats s,e,s,,1, A, a9, n,d Kk, t,b,h,f,v,n,p
©/Pr1000 &8s nlg,nkdthbfynh,]

Chinese  @pguel f,0,vom,n b, Ld Kkt f g, tp, i hs
@ /57250 f,Lrn 9 Kby, mnt¢p,dh,s
®/b1500 Lrf,0,i,9,Kfb,y,mn,t¢p,dh,s
©/br1000 Lrn,j g kh,b f,mynt¢p,dh,s
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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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