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A Study on the Formant Comparison of Korean Monophthongs according to Age and Gender

-A Survey on Patients in Oriental Hospitals-

A -

227 %

@Y - F

Kim, Young-Su - Kim, Keun Ho * Kim, Jong Yeol - Jang, Jun-Su

ABSTRACT

Formant is one of the essential vocal features for research of voice production, recognition and synthesis. Numerous studies
were established on foreign languages including English vowels. However, studies related to Korean were done with a limited
number of voice data. In this study, we compare four formants according to age and gender using a large number of Korean

monophthongs. A total of 2614 Korean speakers participated in our experiments. We summarize statistical results by mean and
standard deviation for each formant of five monophthongs. The results show a notable difference in each age and gender
group. A quantitative study based on a large dataset is suggested for future studies on Korean speech sounds.
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Table 1. Number and age distribution of the participants

k22 =
A
M=SD N M£SD N
20~29 25.442.6 91 25.342.6 191
30~39 34.943.0 161 349429 334 =
40~49 44.843.0 211 44.743.0 396 E B = B 25 ,,,,,,,,MM«J«,,,,, :
o B ‘ ‘ ‘ | W’W
50~59 53.942.9 223 54.142.9 369 2 H |
60~69 64.5+2.8 157 64.742.9 270 ‘
70~79 734427 79 737426 132
M=£SD: H+EFHAE N: He

I9 1. TEo)E 529

Figure 1. Goldwave recoding file
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Table 2. Means and standard deviations of vowel formant
values by 922 men

(22l: Hz)
e Fl P2 F3 F4

i (M+SD) (M+SD) (M£SD) (M+SD)
o} 668.7 1108.8 2770.2 3766.2
+109.1 +147.5 +221.8 +254.1

4975 1788.2 26672 3758.0

i £79.0 +163.3 +198.0 42523
o 303.0 2153.8 3024.6 3817.6
£68.0 +154.2 +187.9 42523

. 4525 916.0 2890.3 3857.6
4825 +508.1 4254.6 +363.2

. 408.3 1060.5 28873 3967.3
v +83.4 +585.5 4285.6 +359.1
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Table 3. Means and standard deviations of vowel formant
values by 1692 women

(T$: Hz)
e FlI 2 F3 F4
7 | (MiSD) | (MeSD) | (M#SD) | (M=SD)
o 8535 1384.2 3025.6 4045.1
+136.2 +147.7 +284.4 +298.0
EDY 2188.4 3003.2 41385
£94.3 2493 259.2 +352.6
o [ 2398.9 3161.4 4092.7
+61.5 43259 +274.4 +303.9
. 4735 861.6 2957.0 3884.1
+89.9 +193.7 +205.6 +187.1
. | 4062 894.9 2897.2 3992.9
T [ 4686 42452 1214.7 +187.1
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Figure 2. An average scatter diagram of F1 and F2 according
to age and gender
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Table 4. Means and standard deviations of vowel formant values of 922 men by age groups
(491 : Hz)
e wzds
e | =g | Ay | oy
F1 F2 F3 F4 F1 F2 F3 F4
20t 91 633.1 1122.2 2744.5 3730.8 114.5 105.8 184.1 195.0
30tH 161 664.7 1122.1 27583 3709.5 99.6 1342 188.2 221.9
. 40t 211 665.9 1086.6 2773.1 37322 106.3 101.3 218.7 258.0
' 50t 223 683.5 1092.6 2765.1 3766.4 95.6 1154 226.1 2442
60t 157 676.4 1126.1 2769.1 3828.5 123.7 2133 258.7 268.5
70tH 79 668.2 1136.3 2833.0 3889.4 125.4 2159 236.1 299.8
20TH 91 477.1 1836.1 2590.2 3679.6 67.7 147.6 1243 198.6
30th 161 497.1 1798.7 2636.8 3677.9 70.3 1433 188.2 231.8
40t 211 503.4 1786.2 2655.3 37254 71.2 145.5 191.2 2384
’ 50t 223 508.0 1764.2 2691.3 3783.1 82.1 160.4 179.4 247.8
60TH 157 494.0 1781.2 2694.8 3830.9 88.6 179.5 248.7 259.3
70TH 79 483.2 1798.5 27274 3882.4 92.7 219.5 206.9 286.5
20TH 91 294.6 2200.0 2967.5 3705.0 33.7 1429 154.6 168.3
30th 161 303.0 2175.3 3000.8 3725.9 41.7 133.8 172.7 250.2
. . 40ty 211 304.9 21759 3051.4 3824.2 108.1 151.0 189.3 2553
i ! 50th 223 304.9 2133.3 3030.0 3853.0 67.2 160.2 185.6 236.7
60TH 157 301.1 2121.5 3037.7 3885.6 41.6 160.1 2122 255.8
70TH 79 305.4 2119.6 3026.1 3881.8 43.1 159.6 189.9 274.8
20t 91 428.4 969.6 2921.1 3811.1 824 608.0 267.6 404.6
30th 161 443.7 942.8 2896.1 3764.9 85.2 584.6 254.6 3672
. 40MH 211 447.8 848.2 2899.7 3798.8 77.0 4219 2233 316.6
- 50tH 223 462.4 925.7 2874.4 3881.5 83.0 5112 251.7 353.0
60t 157 463.9 931.1 2872.5 3961.5 84.6 488.2 281.5 3389
70tH 79 460.0 923.7 2898.5 3983.1 79.2 449.7 271.7 411.0
20t 91 421.1 1199.6 2935.1 3937.6 115.8 663.3 297.9 380.6
30tH 161 420.2 1107.4 2889.9 39324 100.6 6274 3193 40s.1
. 40t 211 403.3 1053.9 2903.7 3969.9 75.5 6253 297.1 376.8
N 50t 223 410.1 1006.4 2872.5 3964.2 73.1 5345 263.5 330.0
60t 157 400.3 1041.0 2864.3 4022.1 66.3 553.8 263.6 331.1
70tH 79 393.1 1013.3 2870.7 3965.4 75.4 463.2 267.7 312.6
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Table 5. Means and standard deviations of vowel formant values of 1692 women by age groups
(9] : Hz)
3 e
e | me | A | g
F1 F2 F3 F4 F1 F2 F3 F4
20t 191 819.1 1425.1 3116.5 4166.7 149.4 180.0 260.2 286.1
30tH 334 820.4 1387.3 3078.6 4095.2 136.1 147.3 2749 300.3
. 40ty 396 817.3 1356.3 3057.4 4018.0 137.6 140.4 242.9 282.9
' 50t 369 828.2 1383.7 3014.2 4022.7 1252 144.0 268.7 286.7
60t 270 834.1 1389.4 2930.9 3990.3 136.3 130.7 336.5 312.2
70tH 132 821.3 1391.5 2890.6 3997.9 142.2 147.5 284.2 293.7
20TH 191 591.1 2287.7 3069.5 42258 90.2 280.8 2554 339.9
30tH 334 571.8 22553 3011.1 4124.9 91.4 256.4 242.4 348.2
40ty 396 592.7 21983 2993.1 4114.8 94.8 226.4 240.0 357.4
i 50t 369 598.7 2154.3 2988.8 4103.9 88.0 2285 262.9 345.1
60TH 270 611.0 2092.5 29733 4136.7 96.0 228.0 296.6 370.1
70TH 132 5933 2137.0 3019.3 4218.2 110.3 2494 254.8 3244
20TH 191 352.2 2392.7 3172.5 4102.8 57.8 399.8 255.1 318.6
30th 334 344.5 2393.6 3149.2 4053.7 68.5 361.6 271.7 2939
. 40t 396 345.0 2439.8 3171.0 4063.9 62.4 3113 266.4 301.2
- ! 50tH 369 351.0 2410.6 3169.3 4082.4 60.4 284.0 266.5 293.8
60TH 270 361.0 2368.6 3149.8 4136.4 52.8 274.8 2954 308.4
70TH 132 364.8 2328.5 31484 4203.0 60.7 346.8 308.9 301.9
20t 191 4374 812.5 2893.8 3954.3 62.2 154.7 2159 204.4
30tH 334 4433 833.6 2945.6 3910.7 83.0 210.8 213.0 183.5
. 40th 396 472.6 854.6 2990.3 3858.6 89.4 188.8 202.7 178.6
- 50tH 369 489.9 882.6 2981.1 3869.1 86.1 206.5 196.5 177.4
60t 270 506.4 895.6 2957.7 3852.8 97.2 180.4 195.1 193.6
70tH 132 4912 896.4 2908.6 3898.1 97.0 179.9 197.1 174.5
20t 191 396.9 898.9 2883.3 4061.6 59.9 126.2 201.3 179.2
30tH 334 394.0 925.6 2905.5 4026.9 71.0 262.1 220.3 1759
R 40th 396 400.4 880.2 2912.6 3991.1 69.3 260.1 208.2 1733
N 50t 369 4153 885.1 2901.8 3970.9 71.6 269.5 221.0 195.5
60t 270 420.4 888.9 2890.0 3948.1 65.4 240.9 221.6 198.3
70tH 132 413.7 895.2 2851.5 3966.4 61.6 218.9 201.8 178.8




