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Radiological and acoustic characteristics of “Arae-a” (/ - /) articulation in Jeju language speakers
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Lee, Seung Jin - Choi, Hong-Shik

Abstract

The purpose of the present study was to explore the radiological and acoustic characteristics of “Arae-a” (/ - /) articulation
in two male Jeju language speakers, focusing on selected measures in radiological images derived from computed
tomography scans, as well as the first and the second formant measures in selected vowels. An elderly male speaker (a
78-year-old) and a young male speaker (a 34-year-old) participated in the study. During the production of four selected
vowels , the shape of the vocal tract was identified, and selected measures were obtained from the elderly participant’s
computed tomography (CT) scans. For acoustic analysis, the participants were given a list of near-minimal pairs consisting
of 112 words and asked to read them aloud. The results indicated that the “Arae-a” (/ - /) articulation of the elderly speaker
showed unique acoustic and radiological characteristics compared to other similar vowels, thus presenting substantial
consistency with the descriptions of the “Hunminjeongeum Haeryebon.” In contrast, the F1 and F2 measures of the young
male’s / - / articulation were not distinguished from those of /-L/. Current results, in part, support the scientific principles
underlying the invention of “Arae-a,” which reflects the shape of the vocal tract during production, and the necessity for
further research.
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Figure 2. An illustration of distances measured in the computed
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2 A BS54 A CT A5 AN A 243 A
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

3.2. O SkeHA v‘i_)q
S PRI AYESE - )b, 179 SAE F 2 TR el A
Ul 7H4] 258 F13} 254 2] 2] 4t 3} 20 A7 <3 3>
AA1H o] Tk EMOA] / - /9] F1 B X = 549.209Hz % / { /9}/
F/€] ALo], F2 B3 954.070HzE /L/9} /4 /2] Ako] 9] =4
25 BTh WhE, YMOIX =/ -+ /9] F1 73] 399.602Hz % /
1/8} /47 Arolell S1XIBHEA I /1 /2] 73-9-(397.406Hz) &} 71 2]
AV AL, F2 3t A] BE3E 756.771HzE A //9) /4 / AFo]
of 1A A = /1/2] 7 9(766.434Hz) 9} W] 1A ARSI T

3.4 7K BgAbE A FIFF2 24219 714 S
Table 3. Descriptive data of F1 and F2 measured in four selected vowels
F1 F2
Formant (Hz) EM YM EM YM

/ey M 549.209 399.602 954.070 756.771

SD 65.008 32.740 81.607 108.953

Y M 702.091 709.366 1,323.946 | 1,271.409

SD 94311 41.016 86.920 105.275

Jo M 374.959 397.406 778.063 766.434

SD 50.342 33.132 117.359 113.252

Y M 491.968 541.414 1,073.656 966.595

SD 45.067 39.261 104.067 82.554
\‘41“1}011 uheh o] B3 7FF1t F29] Apo) 7F QLA oty
o448 2y

Slal o] AR E AlBE A, {oF us
(interaction effect)7]— AR THF=39.055, p<.001). th/dA}el &
2 2Ry e ARskale %‘% ‘IQF SHA| ¥k
G HE(F=6.020, p=015), o0 w Frelstaith
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A 7 w3 G T9o] <T¥ 3>l AAE o it FlellA
£ 7 Ql%ol, EMOlA / - /8] F13 F2 78 %] B 4to] /o] v &l
ok dbd, YMoA =/ - /9h /a2 F13} F2 7 %] o] H]
WA AT

800.0- I Elderly Male
I Young male

700.0

600.0-

F1 (H2)

500.0-

400.0-

300.0 T T T T

1,400.0 T Elderty Male
¥ Young Male

1,200.0

F2 (H2)

1,000.0

800.0-

600.0 T T T T

(b)

I 3. U dA e 280l wWE (a) F1 (b) F2 SA X 7F 2 52H8 13
Figure 3. Interaction plots for (a) F1 and (b) F2 measures by means of
participant and vowels
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