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Problem: Current research in the field of vocal physiology uses high speed video
1maging to analyze the motion of the vocal folds dunng phonation. High speed digital
cameras capture images of the vocal folds at rates up to 4000 frames per second. In order
to gain knowledge of the movement of the vocal folds over ime, the edges of the folds
must be exiracted from series’ of several thousand images automatically. From this the
area of the glothis, the opening betiveen the vocal folds, can be calculated with respect to
ame. This data 1s then used to find rregularities in the vocal fold motion, and determine
how rregular the motion is.

Currently, several methods can be used to detect the glottal edges, including histogram
based adaptive thresholding methods, region growing methods, and active contour
methods. However, each of these methods contains flaws, and improvement 1s necessary.
I wnll discuss the advantages and disadvantages of each of these methods, and then
investigate a new method for the extrachon of vocal fold edges.

Approach: In our new method we use differentiation along each pixel column of the
vocal fold image. In our video data, the glottal axis is always oriented honzontally in the
image frame. Thus we can assume that there are at most tiwo edges of the glotts lying in
each pixel column of the prayscale image. Thus we take the derivative of each column,
and conclude that the edges are located at the points where the denvative 1s maximum or
minimum. [his is where the column changes from light (vocal fold) to dark (glottis).
Using these edges, a binary 1umage 1s created where the glotts 1s white () and the vocal
folds are black (1). However, due to blurmng along the vocal fold edges, the edge vanes
from column to column, making the composite edge very jagged. To address this, a
Canny edge detection operator 1s applied to the binary image to smooth the edge. From

this smoothed edge, the glottal wadth 15 calculated from each column. The glottal width
curve 15 filtered to address differentiation errors that occur when there 15 a bright spot In
the image. After filtering, the glottal width curve is integrated to determine the glottal
area. This process 15 applied to thousands of frames so that data can be analyzed. Results

of each step of the process will be shown, and results from several vocal fold videos will
be shown.
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