








oLy mlo] 51 (SM48; SHURE, Niles, IL, U.S.A)9} H3-8 A3
E 9Jo](Sony Sound Forge Pro 11.0; Sony Creative Software In

Middleton, WI, U.S.A)E ©] 833 tH°]R 2, 2017). ﬁ%%%
&2 44,100 Hz, A3} 16-bit, wav ﬂz\}x}i A slo] H2
shglom, vlolai 2HES o) 83k] uldRbEe Q%A
) 9w A oF 10 emel QPP A 0% 44 5] = saiet.

2.3.2. 5 38HA) 4

538k A F-A o] = Praat 6.0.22 B A (Boersma & Weenink, 2016)
< ol gatglon, 7t & AE oA B3 Fl U F2 #h& 533t
ATk A A 0 2= WA Praat ‘el A 532 e o} M3t
g v, B e RS Al A O E Ele T |
Eo AAE FE0IL, EEFFE 10,000 HzZ U A5
ato] ME O] wav YU Z A gk & F13 F2 5 574330t ol
A AE] S AR A S-S s As A OR 5
BTz ERlo] o] Aol T AEL AA Bg 7
o] FRell A FAeh= 2E dA o= SIThA 8 & AAY
2012). <I19 1> & AF7 T EMY Q0 A4aE AEo] ./ 94
T7HE 13 of AJo] T},

I3 1. 2o AZ el A B/ - /9] b8 F3E& S oAl

Figure 1. An example of identifying stable portion of the vowel/ « /in

a word sample
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Figure 2. An illustration of distances measured in the computed
tomography (CT) midsagittal image producing four vowels:
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Table 2. Distances measured in computed tomography (CT) midsagittal
image producing four vowels

Variables (mm) /] /—/ I/ [/
Vertical length 85.92 92.58 82.42 87.11
Horizontal length 104.64 106.31 104.87 107.78
Lip opening 11.73 14.45 8.98 8.59
Jaw opening 86.26 80.08 74.61 83.98
Tongue dorsum height 57.62 49.22 58.98 59.77
Oropharynx width 14.56 14.26 36.09 15.36
Velum elevation 23.46 19.53 18.36 21.88
Hypopharynx width 17.72 15.55 18.90 17.26
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Table 3. Descriptive data of F1 and F2 measured in four selected vowels
F1 F2
F H
ormant (Hz) gy YM EM YM
/ey M 549.209 399.602 954.070 756.771
SD 65.008 32.740 81.607 108.953
Iy M 702.091 709.366 1,323.946 | 1,271.409
SD 94311 41.016 86.920 105.275
JL M 374.959 397.406 778.063 766.434
SD 50.342 33.132 117.359 113.252
Y M 491.968 541414 1,073.656 966.595
SD 45.067 39.261 104.067 82.554
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Figure 3. Interaction plots for (a) F1 and (b) F2 measures by means of
participant and vowels
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