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Réles in articulation Comparison with International Phonetic Alphabet (IPA)
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» , _ L - to capture linguistic - descriptions of typical phone [dh] tty ttx tt ttx tty tt ttx tty tt
Dependent. follows critical articulator due to connection with it ST ST : [s] tty ttx tt liy tx tt tt I liy tty tbx i tt
' distinctions characteristics in a voice o ttz o . Hi o t& tt“ Hi ttz o i
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Coarticulation is a major challenge for speech technologies - _ [b] ulylly ul I uly lly ul I uly Ily ul I
_ | , _ Critical articulators for consonants [ttty tix tt tty tt tty liy tt
Coarticulation affects the planning stage of speech production to [d] tty ttx tt tty tt tty tt
simplify commands for sequence of speech gestures [1,7] fricatives and affricates were most constrained, setting jaw LI for {g tgg {3 m Ig Igi {j
. . : : . s,z,sh,zh,ch,jh], as well as expected IPA place ly Il ) uly lly vx ) lly ul Il ul
Coarticulation affects the articulation stage from stiffness, [ Il P P [[r:]] ftyy N ttyyvxy " ttf,u ’ -
damping and inertia, and effort minimisation [2,5,6,8,9] stops and nasals gave expected place, after labels corrected, and [[“Vg]l Ld& s - LO" e tﬁ;/ VX LO: v Lol'g o fﬁ —
- velum identified in nasals as secondary for one subject [ty ttx tt . . . .
Present work proposes use of statistical models to uncover the Mty tix r o ™ e m
likely representation of gestural commands for each phone [10] liquids and semivowels similar to predictions, except lateral [] [y] tby tbx tb tby tb tby tb tt

Critical articulators for vowels
Electromagnetic articulograph (EMA) data [11] Critical articulator identification algorithm Targets are in both acoustic and articulatory domains
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= 20 function computeldiv(A} . A7, Nz N¢)
§ T e T - more accurate pdfs, e.g., GMM or numerical methods [3]
2% T g i =By =B Yoy i) - from 1D and 2D to 3D data

function updateDep( A7 N, T A? 6. C, R*, R?)

Collate eritical grand statistics: Moy, ooy (from X and R*)

Collate eritical phone statistics: ;4';'0} and covariance matrix Eii.’(.‘.'} (cl (from £¢ and R¥)
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High KLD (9.1) for [b] marks ULy as critical for bilabial T Presented algorithm for identifying critical, dependent and
correlated LLy becomes dependent for [b] il redundant roles of articulators during speech production

Results with EMA data compared well to IPA for consonants;
fricatives claimed additional critical articulators

Convergence of 1D pdfs as algorithm identifies critical articulators for phone [g] - _
Central and reduced vowels had no critical articulator
Phone [g], critical artic.(0) Phone [g], critical artic.(1) = TDy Phone [g], critical artic.(1) = TDy Phone [g], critical artic.(2) = TDy,Vx
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