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Background: Vowel articulation has mostly been studied by using measurements of speech 
sound acoustics, which is in fact an indirect measure of articulation. The most important 
factors in vowel description are frequencies of the first and second formants (F1 and F2), 
and these values separate all vowels from each other (Ladefoged, 2001). By studying 
acoustics, it is possible to study the outcome of articulation and infer the gestures behind it. 
The description of vowel articulation has mostly been based on tactile and visual feedback 
of tongue and lips. 

From acoustic studies, it is known that vowel formant frequencies vary depending on 
context. It suggests that there is some variation in articulatory movements as well. In 
Finnish, the coarticulatory effect has traditionally been described in a way that the 
consonant has the coarticulatory effect on the vowel. Only by studying articulatory 
movements it is possible to find out if coarticulation is more like a two-way effect from 
consonant to vowel and vice versa. 

Methods: In this study, a group of Finnish women will participate in a production task. Their 
speech data is collected by ultrasound system to measure articulatory motor coordination 
movements during speech production. The lip camera is used to monitor movements of the 
lips. The ultrasound data will be analyzed by using Articulate Assistant Advanced software. 
In addition to ultrasound registrations, the productions are recorded in order to measure 
acoustic characteristics of the same articulations. In production task, the participants repeat 
pseudowords, which are presented on the screen. Each word contains one target vowel of 
Finnish eight vowel phonological system. Words form two series, which differ in the 
consonant context: one context is dental plosive and another with velar plosive. The speech 
sound context is exactly the same in each word of one series, only the target vowel changes. 
In addition to words, there is a series of individual long vowels. These three series result 24 
target vowels. The purpose of the study is to relate the articulatory motor coordination 
movements of the tongue and the lips to the acoustics of the speech sound and to compare 
the vowel articulatory movements in different consonant contexts in Finnish.  

Results: The poster will showcase the findings of the articulatory motor coordination in 
relation to acoustics in Finnish vowels. After the pilot study of one subject, it seems that the 
coarticulatory effect is quite small in long vowels. The clearest effect is that the vowel is 
shorter in velar context than in alveolar context. 
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