Electroglottogram (red) and unshifted audio (green)
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ELECTROGLOTTOGRAM DEMO FIGURES

Overview:

The first two figures show the time relationship between the electroglottogram and the acoustic signal.

The following figures show examples of different voice qualities.

At the end of the document there is an example of the use of the electroglottograph to register glottal activity during saxophone playing.

Detailed comments on the first two figures:

The first two figures overlay the electroglottogram and a normal audio waveform. The figures demonstrate that it is the time point of glottal CLOSURE that is associated with the main excitation of the vocal tract resonances. What do we have to consider to relate the electroglottogram and the audio waveform precisely in time? The microphone in this recording was placed a couple of centimetres from the lips, and thus about 20cm from the glottis. Given a speed of sound in air of about 35000 cm/s the time taken for sound to propagate from the glottis to the microphone would be about 0.6ms. The first figure shows the signals before this time delay has been taken into account. In the second figure (labelled "shifted audio" in the title-bar) the audio signal has been shifted by this amount. It will be observed that the steeply rising part of the electroglottogram (i.e where the vocal folds close) now coincides very precisely with  the peak amplitude in the audio waveform
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Note
This figure and the following figures show typical electroglottograms for a number of different voice conditions.
It should be apparent that "breathy" has a larger open quotient than normal voice, while "loud" and "pressed" voice have a smaller open quotient. "Creak" also has a low open quotient, and also shows the characteristic double pulsing.
The sound for each example can be heard by clicking on the title bar.
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Loud voice
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Pressed voice
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Falsetto
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Note
The electroglottogram for falsetto is not unlike breathy voice, but note that the frequency is much higher (the time scale for the figure is much shorter). For falsetto the vocal folds are long and thin, and thus do not give a very strong closed phase. The amplitude of the signal is often low for falsetto, because the surface area of the vocal folds that makes contact during closure is low (compare the y-axis scaling for falsetto and normal voice).
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Note
The example in the figure is taken from the second half of the sound, where the voicing is especially "pulsatile".
Note that the time axis is much longer than for normal voice, i.e the frequency of phonation is very low in this example of creak
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Example of electroglottograph signal during saxophone playing.
Click on the red-framed saxophone title bar to hear the saxophone recorded normally.
Note the difference in sound quality between the two phrases: the first phrase (up to about 3.5 s on the time axis) has a dirty (growling) quality.
The middle panel of the figure shows the simultaneously recorded electroglottograph signal. The high amplitude during the first phrase indicates that the vocal folds are vibrating. Listen to the glottographic signal by clicking on the red-framed title bar.
(some cross-talk from the saxophone channel is heard during the second phrase when the vocal folds are not vibrating)
The lowest panel shows an expanded excerpt of 50ms from the electroglottographic signal, showing that it is much like the signal one could expect to record during speech (signal increases for increasing vocal fold contact).
Clicking on the red box below this note plays a stereo sound with the saxophone on channel 1 and the electroglottograph on channel 2




