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Fig. 1 The amplitude-by-time waveform of five vowel sounds. From each waveform, a segment of one second

duration was extracted from the middle portion to analyze for formant frequencies.
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Fig. 2 The linear predictive coding spectrum provided magnitude-by-frequency displays for [i] sound from
volunteer. First peak and second peak are the first formant frequency (F1) and the second formant

frequency (F2), respectively.
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Table 1 The mean (SD.) (Hz) of the first formant frequency (F1) and the second formant frequency (F2) of five
vowel sounds of Thai male volunteers from Faculty of Dentistry, Chiang Mai University, Chulalongkorn
University, and the total of volunteers.

Chiang Mai University Chulalongkorn University Total
Vowels F1 F2 F2 F1 F2
[a] 727.38 1353.06 684.97 1347.21 706.17 1350.14
(61.43) (55.16) (58.68) (45.12) (60.05) (50.17)
[i] 343.52 2026.0 346.59 1996.27 345.06 2011.16
(34.26) (61.06) (67.89) (64.05) (51.18) (62.53)
[u] 292.25 1217.05 273.63 1299.84 282.94 1258.45
(34.67) (75.31) (77.32) (58.34) (55.97) (66.81)
[e] 521.06 1866.98 501.67 1609.10 511.87 1738.04
(50.69) (47.98) (37.85) (58.27) (44.24) (53.12)
[o0] 463.91 868.59 430.98 961.37 402.45 914.98
(64.78) (62.73) (84.72) (71.42) (74.73) (67.06)
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Abstract

Objective The purpose of this study was to analyze the first formant frequency (F1) and the
second formant frequency (F2) then calculated the F1 range and the F2 range of five vowels [a],

[i], [u], [e], and [o] from Thai male volunteers who do not have oral defects.

Materials and methods Sound of five vowels [a], [i], [u], [e], and [0o] from 67 volunteers from
Chiang Mai and Chulalongkorn University were recorded with digital tape recorder. The five vowel
sounds were analyzed by using Multi-speech 3700 program and Linear Predictive Coding (LPC)
method. The F1 and the F2 were found and then the F1 range and the F2 range were calculated,

respectively.

Results The F1 and the F2 from both groups of volunteers were not statistically significant
difference. When gathering the data of both groups, it was found that the highest value of the F1 and the
F2 were at [a] (706.17 Hz) and [i] (2011.16 Hz), respectively. The lowest value of the F1 and the F2
were found at [u] (282.94 Hz) and [o] (914.98 Hz), respectively. The F1 range and the F2 range were

423.23 Hz and 1096.18 Hz, respectively.

Conclusion From the F1 and the F2 of five vowels, the F1 range and the F2 range of Thai male
volunteers could be calculated. These values may be used as a standard value for sound analysis of

maxillectomy or glossectomy Thai patients when the intra-oral prostheses are performed.
(CU Dent J. 2007;30:279-86)

Key words: formant frequency; linear predictive coding; multi-speed; sound, vowel sound






