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ABSTRACT

Acoustically English vowels are defined primarily by formant values. The measurements of the values have been usually
made at a few time points of the vowel segment despite the fact that the majority of English vowel formants vary dynamically
throughout the segment. This study attempts to collect acoustic data of the nine English vowels published by Hillenbrand et al.
(1993) online and to examine the acoustic features of the English vowels for phoneticians and English teachers. The author
used Praat to obtain the data systematically at six equidistant timepoints over the vowel segment. Obvious errors were
corrected based on the spectrographic display of each vowel. Results show that the first two formant trajectories are important
to separate the nine vowels within the front- or back-vowel groups. The third formant trajectories appear comparable except
those of the high vowels. Second, the back vowels leave longer traces on the vowel space toward the locus of the following
consonant /d/. Third, each vowel has inherent duration, pitch, and intensity patterns. The results match the findings of Yang
(2009). From the results, the author concludes that dynamic spectral changes are important in specifying acoustic characteristics
of English vowels. Further studies on the application of the vowel trajectories to English pronunciation lessons or on perceptual
experiment of synthesized vowels are desirable.
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Figure 1. A case of F3 estimation along the white arrows
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Table 1. Average f0 and formant values of front vowels

2E | A 10 F1 F2 F3
1 | 237 | 450 | 2693 3303
2 | 232 | 450 | 2705 3309
: 3 | 228 | 445 | 2716 3286
4 | 226 | 440 | 2715 3265
s | 225 | 437 | 2710 3213
6 | 230 | 447 | 2630 3168
1 233 | 489 | 2337 3010
2 | 224 | 500 | 2297 2999
) 3| 222 | 53 | 2241 2976
4 | 219 | 547 | 2184 2979
5 | 220 | 548 | 2139 3000
6 | 222 | 510 | 2108 3001
1 23 | 727 | 2068 2926
2 | 217 | 734 | 2045 2932
. 3| 213 | 739 | 2007 2932
4 | 201 | 728 | 1988 2941
5 | 211 | 696 | 2000 2957
6 | 216 | 617 | 2028 3007
1 21 | 682 | 2288 | 2931
2 | 214 | 6% | 2265 2926
3| 210 | 736 | 2160 2888
© 4 | 208 | 809 1985 2853
s | 208 | 822 | 189 2855
6 | 212 | 698 1977 2037
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Figure 2. Formant trajectories of front vowels
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Table 2. Average f0 and formant values of back vowels

25 | A4 f0 Fl F2 F3
1 245 473 1178 2707
2 239 47 1146 2731
" 3 235 467 1128 2740
4 232 459 1113 2744
5 232 456 1127 2740
6 236 458 1389 2699
1 236 513 1220 2778
2 229 527 1247 2798
s 3 226 550 1328 2793
4 226 573 1466 2788
5 223 575 1677 2795
6 225 535 1893 2867
1 227 764 1381 2884
2 220 762 1408 2887
. 3 216 759 1466 2894
4 214 748 1581 2880
5 213 700 1761 2890
6 215 617 1911 2931

a2 S4UE 1A M4S (2009)

1 25 766 1168 | 2792
2 217 782 1190 2803
3 213 793 1232 2819
2 4 210 812 1321 2808
5 210 814 1530 2789
6 218 692 1852 2882
1 22 885 1521 2793
2 216 901 1528 2804
3 212 899 1546 2813
¢ 4 209 895 1590 2817
5 210 859 1684 2832
6 216 730 1869 2886
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Figure 3. Formant trajectories of back vowels
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Figure 4. Formant trajectories on F1-F2 space
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Table 3. Average durations, f0 and intensity values of vowels
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