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Change in lip movement during speech by aging:
Based on a double vowel®
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Abstract

This study investigated the change in lip movement during speech according to aging. For the study, 15 elderly women
with an average of 69 years and 15 young women with an average of 22 years were selected. To measure the movement of
the lips, the ratio between the minimum point and the maximum point of movement when pronouncing a double vowel was
analyzed in pixel units using image analysis software. For clinical utility, the software was produced by applying an
automated algorithm and compared with the results of handwork. This study found that the range of the width and length
of lips in double vowel tasks was smaller for the elderly than that of the young. A strong positive correlation was found
between manual and automated methods, indicating that both methods are useful for extracting lip contours. Based on the
above results, it was found that the range of the lips decreased when ignited as aging progressed. Therefore, monitoring the
condition of lip performance by simply measuring the movement of lips before aging progresses, and performing exercises
to maintain lip range, will prevent pronunciation problems caused by aging.
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Table 1. Subjects information
Age group n Min Max Mean SD
Elderly 15 64 72 69.2 5.4
Youth 15 21 25 22.4 32
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Table 2. Task of double vowels

Double vowel Word
Iwi/ kwigin, thwigim, wiro
Iwe/ wets"ul, nwemul, kwemul
/wa/ hwabun, kwadza, tewasak

ok

g

G4 3 AN E FEsHe PHL ofel 7 90
o] =] 719k =ZE1H (pixel-based method), & 7|4t FE1H
(model-based method), 2] ¥17]E #E 345t FZH (optical-
flow method) 5©] 21 THGoldschen et al., 1994; Hennecke et al.,
1994). o] & ARFEES] FYP74 =3} 7 es ol8dt] A= &
I-& FE517] AEl olnA] 7Rk = & FEUR S o] &3t
AT} o)A 7Nt F2FE WS 0] 8-31o] v Yl 9] o]
o} & olF Bg WA ol 7HE F8A= v M
SolA= H9E g HE ARSIt e & 5 U
= Fo AHEahE W 0= 9l o]y
Aol A E 3 Sl Tt E 25k W o] vk
s}t AAY R B HA Y MES FE8H7] 28 13]
Qi 2zt 4; Q)% % s}fﬂ ° u1 EE % —% 29| & A|A Bk 7}

23.90% 4% 350
2 7
i

2 ).

E3 Qe R0l e =4
AP P
Figure 1. Measurement of lip movement length (A, left/right; T,
top/bottom) through lip contour extraction
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