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ABSTRACT 
 
Taiwan Mandarin contrasts three high vowels with 
frontness ([i] and [y] being front) and roundedness 
([y] and [u] being rounded). In particular, the [round] 
feature appears to provide rather simplistic 
interpretations of the lip postures for these high 
vowels as this feature is associated more with a 
narrowed aperture than with lip posture. Whether 
postural differences are articulatorily achieved to 
distinguish these high vowels from one another 
remains unanswered. This study investigates the lip 
postures among high vowels in Taiwan Mandarin, 
including aperture distance and area, axial ratio, and 
lip protrusion. Our results show that [u] and [y], 
though both traditionally labeled as rounded, contrast 
with each other in lateral distance between the mouth 
corners, yielding a more circular round posture for [u] 
and a more laterally compressed posture for [y]. 
Collectively, our results suggest that high vowels in 
Taiwan Mandarin are better distinguished along 
aperture area and lip posture. 
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1. INTRODUCTION 

The vowel system in Mandarin constitutes a three-
way contrast: [i], [y], and [u] ([3, 5]). These three 
vowels are distinguished from each other on two 
dimensions: frontness and roundedness. These two 
dimensions are associated with two distinctive 
features, [back] and [round], in phonology term. The 
high front vowel [i] is assigned with [−back] and 
[−round], [y] is associated with [−back] but [+round], 
and [u] is [+back] and [+round]. With these feature 
assignments, it is suggested that sounds with the same 
feature value share the same articulatory gestures. For 
example, [y] and [u] are both assigned with a positive 
value for the [round] feature, implying that the 
roundedness for these two sounds is equivocal. 
However, whether or not these two sounds are 
identical in terms of their lip postures is not 
determined or specified by the assignment of their 
feature values. The +/− values only provide 
dichotomic categories between sounds; either all or 
nothing, and nothing in between. Chances are the 

degree differences with regards to the roundedness is 
not fully revealed. 

In addition, the [round] feature is resulted from 
two articulatory gestures: lip rounding and lip 
protrusion. While these two articulatory gestures can 
be independently controlled, the co-occurrence 
between them are far from uncommon, which 
consequently leads to the interpretation that the 
[round] feature is the combination of lip rounding and 
lip protrusion. On the other hand, the high front vowel 
[i] is assigned with a negative value for the [round] 
feature. The connotation of [−round] is associated 
with lips not being rounded. How the lips are actually 
postured is not specified; the lips can be relaxed (as 
in [ə]), wide open (as in [a]), or bilaterally pulled (as 
in [i]), etc. In a broader sense, the [−round] feature 
fails to capture the fact that the lips are pulled 
bilaterally for [i] such that the lip posture for [i] is 
suggested to be comparable to those for [a] and [ə] 
since they are all assigned with the same [−round] 
feature. As such, the [round] feature appears to 
provide rather simplistic interpretations of the lip 
postures for these high vowels. Whether or not subtle 
differences can be articulatorily achieved to 
distinguish these high vowels from one another 
remains unanswered. Phonological feature 
assignments may not be able to fully characterize how 
the lips of Mandarin high vowels are articulatorily 
postured. 

With regards to lip rounding, protrusion and 
vertical compression are the two common parameters 
to quantify how labial sounds are produced or 
acquired [3, 8]. These two parameters, however, only 
characterize two dimensions, namely vertical and 
depth, out of a 3D space. The horizontal information, 
that is, how lips are laterally spread, and the aperture 
area enclosed by the vertical and lateral axes not only 
provide ample visual cues but also contribute to the 
generated acoustics. More crucially, labial sounds do 
not always have the same degrees or types of 
rounding. Catford [2] identified two types of 
rounding: endolabial (e.g., [u] or [o]) and exolabial 
(e.g., [y] or [ø]); the former refers to the rounding of 
the inner circle of the lips and the latter is associated 
with the outer rounding of the lips. Endolabial and 
exolabial sounds contrast each other in two aspects. 
First, endolabial sounds pull the corners of the mouth 
close together whereas exolabial sounds do not. 
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