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Adaptive center extraction method for reflective surface stripes of nuclear fuel rods

CHEN Hongyuan', XU Xiaojin’, PANG Jingzhu', LI Kangmei'
(1. College of Mechanical Engineering, Donghua University, Shanghai 201620, China;
2. State Nuclear Power Plant Service Co.,Ltd., Shanghai 200233, China)

Abstract: In order to achieve accurate extraction of the center of laser stripes during the underwater detection
of nuclear fuel rods, an self-adaptive stripes center extraction method for reflective surface of underwater
nuclear fuel rods was proposed. According to characteristics of water scattering and object surface high
reflections in detection environment, the underwater noise points and reflective noise points were removed to
realize segmentation and extraction of laser stripes; the curve fitting of BP neural network and adaptive
convolution template generated from light bar geometry information were utilized to realize contour and gray
distribution correction of reflective region, so that the gray distribution of light bar section conformed to the
Gaussian distribution; the subpixel precision location and extraction of laser stripes center were realized in
light bar section direction by gray centroid method. The experimental results show that this method can
effectively solve the problems of discontinuous center line and many noise points of reflective surface light bar
of measured object. The 3D reconstruction error of point cloud is within 0.2 mm, which ensures accuracy and
stability of stripes center extraction and meets the engineering requirements of underwater detection of nuclear
fuel rods.
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Fig. 1 Original laser stripes and section gray distribution
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Fig.2 Convolution template
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Fig. 3 Principle of self-adaptive threshold
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distribution of laser section
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Fig. 5 Basic principle of neural network
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Fig. 8 Width of light bar before and after contour correction
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