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Vocal Exercise System Using Electroglottography

Lee Je-Hyun, Kim Ji-Hye, Kang Gu-Tae, and Jung Dong-Keun*

Abstract

This study was aimed to implement the electroglottography (EGG) system for analyzing fundamental frequency of the phonation.
EGG was recorded from the conductance between ring electrodes attached to the neck skin area near thyroid cartilage with high
frequency carrier electric signals during vocalization, and voice signal was recorded with microphone simultaneously. EGG and voice
signals were transmitted to the audio port in PC and recorded with stereo sound recording program. From the digitized data, several
parameters such as pitch, jitter, shimmer, CQ and SQ were analyzed from the vowel sounds. For the voice training, sound fundamental
frequency was displayed during the vocalization and singing a song using pitches analyzed from the EGG. The system implemented in

this study could be used for vocal exercise.
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Fig. 1. Block diagram of the EGG measurement. Osc, oscillator;
Amp, amplifier; HPF, high pass filter; LPF, low pass filter;
PC, personal computer.
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Fig. 2. EGG amplifier and electrodes.
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Fig. 3. Raw and differentiated waveforms of EGG. Vertical dotted
lines are characteristic time points for the period, open and
close of vocal cord vibration. DEGG, differentiated EGG;
A, duration of vibration cycle; B, duration of closed phase;
C, duration of increasing glottal contact area; D, duration of
decreasing glottal contact area.
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Fig. 4. Raw waveforms of vowel sound (upper) and EGG (lower)
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Fig. 6. Waveforms of vowel sounds and EGGs.

Table 1. Analytical results of vowels(/a/,/e/,/i/,/0/,/u/),
pitch, CQ, SQ, jitter, shimmer

/a/ /el W /o/ h/
Pitch (Hz) 121 110 120 122 120

CQ (%) 48.82 53774 53.74 5031 48.97
SQ (%) 24027 262.67 283.14 200.10 247.66
Jitter (%) 037 026 033 057 043

Shimmer (%) 1.80 1.67 316 117 133
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Fig. 7. Tracing of fundamental frequencies of voices increasing
tones step by step.
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Fig. 8. Tracing of fundamental frequencies during singing a song;
(a) waveform of Voice, (b) waveform of EGG, (c) musical
notes, and (d) tracing of fundamental frequencies.
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