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Non-Uniform Illumination Diamond Cutting Line
Particle Extraction Method

LIU Xiaomin, MAO Jian

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract ; The commonly used diamond cutting line has a high false detection rate and low detection accuracy. Due to
the limitation of imaging conditions in the actual environment, the background illumination of the image is uneven and
the particles are stuck together, which brings difficulties to extract diamond particles. In this paper, a non-uniform
illumination diamond cutting line particle extraction method based on machine vision was proposed. The homomorphic
filtering was used to remove noise and illumination unevenness. The OTSU method was used to binarize the acquired
image, and the morphological and watershed segmentation fusion were introduced. The algorithm divided the adhesion
particles and counted the number of particles according to the eight-connected domain labeling method. The comparison
experiments on six different samples show that the proposed method has higher accuracy and faster calculation speed.
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Figure 1  Original diamond cutting line image
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Figure 2 Results of homomorphic filtering without boundary filling
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Figure 3  Results of homomorphic filtering with boundary filling
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Figure 4  Binary results by OTSU method
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Figure 5 Segmentation results of traditional watershed segmentation
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Figure 6 Adaptive marker extraction image
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Figure 7 Results of watershed segmentation method in this paper
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Figure 8 Traditional connected region marker image
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Figure 9 Connected region marker image studied by research group
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Table 1  Comparison of different algorithm segmentation results
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