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Otsu threshold segmentation algorithm for defects of
double convex lens based on particle swarm optimization
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Abstract; In order to improve the speed and accuracy of threshold segmentation in real-time defect detection
of double convex lens, an improved particle swarm optimization (PSO) algorithm was proposed to optimize
Otsu’s thresholding method. By improving the weight function of PSO and introducing constraint factors, the
global search ability of particles in the early stage was enhanced, and the local convergence speed in the later
stage was improved. Perturbation was added to determine whether the particles fall into local optimum, which
prevented the particles from doing so in the later stage. When the global position was replaced by the current
position of the particle, in order to reduce the waste of particle resources, the particle search capability was
activated by reassigning the position and speed, and the global search capability of the overall particle swarm
was improved. Experiments show that the improved PSO algorithm can save about 52.7% of the time compared
with Otsu double threshold segmentation and about 32.3% of the time compared with PSO+Otsu algorithm,
and the accuracy of the threshold segmentation is also improved.
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Fig.1 Coarse scratch image filtering comparison
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Fig.2 Strong pockmark image filtering comparison
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Fig.3 Fine scratch image filtering comparison
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Fig.4 Weak pockmark image filtering comparison
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Fig.8 Scratch image threshold segmentation
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Fig.9 Pockmark image threshold segmentation
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Fig.10 Scratch iterative convergence
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Tab.2 Average experimental results of lens defects
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