
AUTHORS

Dr.Irfana M, & Ms.Fathima Nuha

Comparison of Acoustic and Physiological
Measures of Coarticulation

Irfana, & Fathima Nuha
1.Assistant Professor in Speech Sciences,  2.Speech Language Pathologist

All India Institute of Speech and Hearing, Mysore, India

01. BACKGROUND INFORMATION

 Coarticulation is a metric which describes how one sound

affects a nearby sound and how articulatory movements are

coordinated during speech production.

 Comprehensive descriptions of the speech production

process are provided by acoustic and physiological metrics.

 Present study considered locus equation as acoustic

measure and ultrasound imaging technique (UIT) as

physiological method

To compare the acoustical and physiological 
coarticulatory measures

To analyze coarticulation across consonants

04. METHOD

Highest mean F2 onset and midpoint were for dentals and least were for velars.

Lesser slope value is indicated as less extend of coarticulation and it can indirectly be proportional 

to the difference between the F2 onset and midpoint

When the difference between F2 onset and F2 vowel midpoint is more, then the slope value

reduces .greater coarticulation for retroflex and velars than dentals was seen based on

acoustic measures.

.

05. RESULTS

Present study showed that locus equation is a robust acoustic

measure, which had similar results as physiological study.

Retroflex showed greater coarticulation which is in consensus with

previous studies that showed higher complexity of tongue dynamics

leads greater coarticulation and it exhibit influence of preceding

and following phonemes
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03. OBJECTIVES

06. DISCUSSION AND 
CONCLUSION

PARTICIPANTS 10 native speakers 

STIMULUS
6 vowel-consonant-vowel (VCV) combinations (/ata̪ /, 

/ad̪a /,/aʈa/, /aɖa/, /aka/ and /aga/)

INSTRUMENTATION AND 
ANALYSIS   

ACOUSTIC PHYSIOLOGICAL

 Praat software was used to record and
analyse acoustic measures

 F2 onset and F2 mid points of the following 
vowels were noted for the calculation of 
locus equation (Sussman, Mccaffrey & 
Matthews, 1991).

 An inbuilt Articulate Assistant Advanced (AAA) software was 
used to record and analyze ultrasound tongue images

 Extent of coarticulation was measured using ultrasound 
imaging based on the equation given by Zharkova et al. 
(2009). 

 10 repetitions of each target syllable were recorded and 

tongue contours were drawn in AAA software. 

 Root mean square (RMS) distance was measured as the 

distance between the Average tongue contour of 

consonant and vowel for each place of articulation. 

02. AIM OF THE STUDY

 The aim of this study was to compare the acoustical and 

physiological coarticulatory measures across adult Malayalam 

speakers

Extent of coarticulation of dental, retroflex and velar 

consonants in /a/ vowel context (RMS distance in mm 

between C to V2)

Coarticulation distance was less than 0.5 and it showed

more coarticulation across all three place of articulation

 Similar trend was seen in Figure 1 where tongue contour of 

following vowel (green line) was almost mimicing the tongue 

contour of consonants (blue line). 

Non parametric Friedman test was administered and

results showed no significant difference in extent of 

coarticulation across consonants

Locus equation values of dental, retroflex and 

velar constants in /a/ context

Descriptive statistics of F2 onset and mid-points of dentals, retroflex and velar consonants in /a/ 

context


