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A New Boundary Extraction Algorithm and Its Application in
the Contact Angle Measurement

ZHANG Pei, WAN Yong-jing, ZHOU You-ling
(School of Information Science and Engineering » East China University of Science and
Technology, Shanghai 200237, China)

Abstract: The paper proposed a boundary extraction algorithm based on sub-image neighborhood
gradient information metrics. By constructing the neighborhood information mapping matrix and using the
metric of matrix gradient information, the proposed algorithm extracted the effective border. The methods
and procedures were analyzed for boundary detection and contact angle measurements of the image of poor
droplet. Experimental results show that this algorithm can effectively extract the object boundaries of the
image of poor droplet and achieve the automatic calculation of contact angle, whose results are consistent
with the manual calculations.
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Fig. 1 EM matrix maps of partial sub-image in darker gray image
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Fig. 2 BL value distribution of 200 droplet sub-images
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Fig. 3 Boundary extraction renderings using the proposed algorithm
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Table 1 Comparison between the manual and automatic method of tangent method
0/ Or/ (%)
Image Error of left/ % Error of right/ %
Manual Automatic Manual Automatic

Fig. 3(a) 55.03 54. 81 0.40 56. 35 56. 38 0.01
Fig. 3(b) 35.50 35.70 0. 56 36.23 36. 38 0.41
Fig. 3 (o 76. 87 77.06 0. 25 68.07 68. 41 0.50
Fig. 3(d) 94.07 93.53 0.57 100. 02 99. 16 0. 86
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Fig.5 Formation of tilt droplets
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Fig. 6 Comparison of manual method and Automatic method of tilt droplet images
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