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Abstract

In this study, the image processing program for deducing parameters of the elliptic shape of the
partially overlapped liquid droplets was developed using the randomized Hough transform and the
parameter decomposition. The procedure for the shape detection consists of three steps. For the first
step, the candidate centers of ellipses are determined by the geometric property of the ellipse. Next, the
rest parameters are estimated by the randomized Hough transform. In the final step for the
post-processing, optimally approximated parameters of ellipses are determined. The developed program
was applied to the simulated overlapped ellipses, real overlapped droplets, and real spray droplets. The
shape detection was very excellent unless there existed inherent problems in original images. Moreover,
this method can be used as an effective separating method for the overlapped small particles.
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(a) (b)
Fig. 3 Result of ellipse detection; (a) artificially
generated partially overlapped ellipses, (b) final
detected 1mage
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Fig. 4 Detail procedure of ellipse detection.

Table 1 The exact and predicted values of five

parameters for ellipses shown in Fig. 3.

exact values predicted values
a_b 8 x, ¥ |la b 8 x, ¥,
E: |18 17 45° 30 35|17 18 45° 30 35
E:[11 10 20° 34 35110 11 0° 53 35
E;[12 15 0° 8 70|12 14 5° 80 71
E«l21 25 0° 85 40]21 25 0° 85 40
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(d)

Fig. 5 Shape detection results for relatively big
droplets
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Fig. & Shape detection results for relatively small
spray droplets.
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