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Image processing method of two-phase bubbly flow using ellipse fitting algorithm

Jaewon Myeong, Seolhee Cho’, Woonghee Lee™
Sungho Kim~, Youngchul Park”™" and Weon Gyu Shin®

Abstract In this study, an image processing method for the measurement of two-phase bubbly flow
is developed. Shadowgraphy images obtained by high-speed camera are used for analysis. Some
bubbles are generated as single unit and others are overlapped or clustered. Single bubbles can be
easily analyzed using parameters such as bubble shape, centroid, and area. But overlapped bubbles
are difficult to transform clustered bubbles into segmented bubbles. Several approaches were proposed
for the bubble segmentation such as Hough transform, connection point method and watershed. These
methods are not enough for bubble segmentation. In order to obtain the size distribution of bubbles,
we present a method of splitting overlapping bubbles using watershed and approximating them to
ellipse. There is only 5% error difference between manual and automatic analysis. Furthermore, the
error can be reduced down to 1.2% when a correction factor is used. The ellipse fitting algorithm
developed in this study can be used to measure bubble parameters accurately by reflecting the shape
of the bubbles.
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the bubble image
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Fig. 2. Experimental schematic diagram
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Fig. 4. Image pre-processing, (a) original image, (b) Gaussian blur by 2 pixels, (c) binarization by Otsu’s
algorithm, (d) invert image process and (e) bubble hole filling
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