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1. Introduction
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2. Methods

2.1 Participants



A Critical Study on the Accuracy and Reliability of an Automated Analysis on H1-H2 for Korean Phonation Types∣ 107

2.2 Speech materials and procedure

TABLE 1. Speech materials

ə ɛ
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2.3 Acoustic measurements on H1-H2
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FIGURE 1. Spectrographic and waveform displays for one of aspirated alveolar stop tokens. Three

vertical lines indicate, from left to right, consonant onset, consonant offset/vowel onset,

and vowel offset. A TextGrid annotation indicates “tha2” and “ah2” on a segment or

phoneme tier for the second token of the word tha ‘to ride’.
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FIGURE 2. A spectral slice Editor window
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2.4. Statistical Analysis
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3. Results

3.1 Manual (or "by-hand) H1-H2
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FIGURE 3. Pooled results: H1-H2 (dB) (+1 SD) values measured manually at vowel onset and midpoint

for lax, aspirated, and tense stops. Data were averaged across seven Seoul Korean female

speakers (SD = Standard Deviation).
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FIGURE 4. Individual results: mean H1-H2 (dB) values measured manually at (a) vowel onset and (b)

midpoint for lax, aspirated, and tense stops.
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FIGURE 5. Spectrographic and waveform displays of (a) modal and (b) breathy stops for the same

Korean word /ta/ ‘all’ uttered by the two different speakers.

3.2 Automated H1-H2

FIGURE 6. Pooled results: H1-H2 (dB) (+1 SD) values measured automatically at vowel onset and

midpoint for lax, aspirated, and tense stops.
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FIGURE 7. Individual results: mean H1-H2 (dB) values measured automatically at (a) vowel onset and

(b) midpoint for lax, aspirated, and tense stops.
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3.3 Automated vs. “by-hand”H1-H2

FIGURE 8. Mean H1-H2 (dB) values (+1 SD) measured (a) automatically and (b) “by-hand” at the onset

and midpoint for vowels after the three phonation types. Colored bars distinguish the

categories of stops. Error bars represent standard deviations.
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TABLE 2. Statistical subsets of the three stops according to size

TABLE 3. Mean and the ranges of aspirated stops at vowel onset

mean mim.~max

Speaker Auto By-hand Auto By-hand

1

2

3

4

5

6

7

-2.85

-3.36

3.08

4.63

-10.1

3.52

5.94

0.23

1.85

9.93

9.6

4.6

9.3

10.2

-4.9~1.0

-6.9~2.4

-0.5~6.2

1.6~9.2

-25.7~7.3

-3.0~9.1

-29~10.5

-3.6~4.1

-11.6~8.6

6.4~13.5

4.7~16.6

-1.2~13.6

6.2~12.5

6.4~17.4

Mean 0.13 6.53 -29~10.5 -11.6~17.4
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FIGURE 9 (a) Manual vs. (b) Automated H1-H2 values (+1 SEM) at vowel onset and midpoint according

to lax, aspirated, and tense stops for speaker 5 (SEM = Standard Errors of Mean).
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FIGURE 10. Manual and automated H1-H2 at vowel onset (a, b) and vowel midpoint in (c, d).

4. Summary and Discussion
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