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The Role of the Electroglottography on the Laryngeal Articulation of Speech

Ki Hwan Hong, M.D., Byeong Am Park, M.D., Yoon Soo Yang, M.D.,
Soo Yung Seo, M.D., Hyun Ki Kim, Ph.D.*

Department of Otolaryngology-Head and Neck Surgery, College of Medicine, Phonetic Lab.*
Chonbuk National University, Chonbuk, Korea

There are two types of phonetic study, acoustic and physiologic, for differentiating the three
manner categories of Korean stop consonants. On the physiologic studies, there are endoscopic,
electromyographic(EMG), electroglottographic(EGG) and aerodynamic studies. In this study, I
tried to investigate general features of Korean stops using EGG study for the open quotient of
vocal fold and baseline shift during speech, and aerodynamic characteristics for the subglottal
air pressure, air flow and glottal resistance at consonants. On the aerodynamic study, the
glottalized and aspirated stops may be characterized by the increasing subglottal pressure
comparing with lenis stop at consonants. The airflow is largest in the aspirated stops followed
by lenis stops and glottalized. The glottal airway resistance(GAR) showed highest in the
glottalized followed by the lenis, but lowest in the aspirated during the production of
consonants, and showed highest in the aspirated, but low in the glottalized and lenis during
the production of vowel. The glottal resistance at consonant showed significant difference
among consonants and significant interaction between subject and types of consonant. The
glottal resistance at vowel showed significant difference among consonants, and the interaction
occured between subject and types of consonant.

The electroglottography(EGG) has been used for investigating the functioning of the vocal
folds during its vibraion. The EGG should be related to the patterns of the vocal fold
vibration during phonation in characterizing the temporal patterns of each vibratory cycle. The
purpose of this study is to investigate the dynamic change of EGG waveforms during
continuous speech. The dynamic changes of EGG waveforms for the three-way distincton of
Korean stops were characterized that the aspirated stop appears to be characterized by largest
open quotient and smallest glottal contact area of the vocal folds in the initial portion of vocal
fold vibration ; the lenis stop by moderate open quotient and glottal contact area ; but the
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glottalized stop by smallest open quotient and largest glottal contact area. There may be close
relationship between the OQ(open quotient) in the initial voice onset and the glottal width at
the time of consonant production, the larger glottal width just before vocal fold vibration
results in the smaller OQ of the vocal fold vibration in the initial voice onset. The EGG
changes of baseline shift during continuous speech production were characterized by the
different patterns for the three types of Korean consonants. The small and less stiffness change
of baseline shift was found for the lenis and the glottalized, and the largest and stiffest change
was found for the aspirated. On the baseline shift for the initial voice onset, they showed so
similar patterns with for the consonant production, larger changed in the aspirated. For the
lenis and the glottalized during the initial voice onset, three subjects showed individual
difference each other. I suggest that this characteristics were strongly related with articulatory
activity of vocal tract for the production of consonant, especially for the aspirated stop. The
suspecting factors to affect EGG waveforms are glottal width, vertical laryngeal movement and
the intrapharyngeal pressure to neighboring tissue during connected spech. So the EGG may
be an useful method to describe laryngeal activity to classify pulsing conditions of the larynx
during speech production, and EGG research can be controls for monitoring the vocal tract
articulation, although above factors to affect EGG would have played such a potentially role
on vocal fold vibratory behavior obtained using consonant production.

KEY WORDS : Electroglottography - Laryngeal articuladon.
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Fig. 1. Schematic diagram of the experimental apparatus. The drawing at the left shows the insertion of the pressure
sensing tube through the face mask positioned behind the lips.

_20_



g BIPANY FHARS EE&AY 371 (ar
pressure during vowel : APv) 2.2 sttt Ald &5
A% (laryngeal resistanc : emH20/1/sec)E 371%

B Lenis \/m
£GG
dEGG vy
i yav
C .
£GG ™, Glottalized NW
J‘\/ |
dEGG ~——y ,-kY-AW,AT

Fig. 2. Waveforms of EGG{A), airflow(B), and air pressure
(C) from a normal subject repeating the syllable /
p'e/. The letters a and b mark the points of base-
line shift for the consonant, b and ¢ the points of
baseline shift for the vowel, Fc and Fv indicate the
points of airflow for the consonant and the vowel,
while Pc and Pv mark the points of pressure for the
consonant and the vowel.
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Fig. 3. Waveforms of EGG and dEGG from the initial portion of vowels in /CVCV/ for aspirated(a), lenis(b) and
glottalized(c) stops. The letters O and C mark the duration of opening and closing phases in one vibratory cy-

cle of the vocal folds.
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Table 1. Mean values and statistical data of variables according to the type of consonant

Consonants ANOVA value * ANOVA value °
Variables lenis aspirated  glottalized df F p df F p
Fo, Hz 127 142 143 2,36 58.9 p<0.01 4,36 79 p<0.01
oQ 0.68 0.75 0.55 2,36 545.1 p<0.01 4,36 33 p<0.05
BSC, V 19 4.1 2.6 2,36 148.6 p<0.01 4,36 121 p<0.01
BSV, V 20 36 2.2 2,36 133.1 p<0.01 4,36 219 p<0.01
GRC, kPa/lfs 13.2 9.0 334 2,36 3741 p<0.01 4,36 11.6 p<0.01
GRYV, kPa/l/s 374 52.5 41.8 2,36 154.2 p<0.01 4,36 74 p<0.01

BSC=nbaseline shift at consonant production ; BSV=Dbaseline shift at initial vowel production ; GRC=glottal resistance at
consonant production ; GRV=glottal resistance at vowel production : ANOVA value *stands for among consonants : ANO-

VA value ® stands for between subjects and type of consonant

Table 2. p values and Pearson’s r values between variables

Variables Fo 0oQ BSC BSV GRC GRV
Fo 0.17 0.47 0.40 0.28 039
oQ NS 0.37 0.23 0.79 0.44
BSC <0.05 <£0.05 0.75 0.33 0.66
BSV <0.05 NS £0.01 0.41 0.56
GRC NS <0.01 NS <0.05 038
GRV <0.05 <0.05 <0.05 <0.01 NS

BSC=baseline shift at consonant production, BSV=baseline shift at initial vowel production; GRC=glottal resistance at
consonant production ; GRV=glottal resistance at vowel production

NS=nonsignificant
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