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3D reconstruction and parameter extraction of plug grid based on line laser
WU Yao, HUANG Zheng, ZHOU lJie, ZHAO Minglang, YU Qingcang

(School of Computer Science and Technology, Zhejiang Sci—Tech University, Hangzhou 310018, China)

Abstract: In the grafting process of modern agriculture, the parameters of the plugs mainly rely on manual input. Aiming at the
problem of obtaining the parameters of the plugs during the seedling picking operation in the automatic grafting of modern
agriculture, a line laser three—dimensional scanning terminal is designed; the scanning terminal uses HSV threshold processing |,
connected domain extraction, and sub—pixel centerline extraction based on edge and grayscale fusion to extract the centerline of the
laser line; a method for laser three—dimensional scanning and point cloud data processing of the extra wall line of the acupoint is
designed. The outer wall of the central tray and the upper edge of the tray are extracted from the cloud data, and then the following
parameters are extracted such as the height of the tray, the length of the straight side of the lower bottom of the tray, the length of
the straight side of the top opening of the tray, and the side length of the bottom curve under the lattice, the side length of the
opening curve of the tray lattice, and the three—dimensional modeling of the curved surface of the tray wall at different heights. The
experimental results show that the average error of the parameters extracted by this method is 0.68 mm.
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Fig. 1 Take seedlings from plug grid
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Fig. 2 Point cloud data acquisition terminal
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Fig. 3 Flow chart of laser line extraction and image segmentation
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Fig. 4 Flow chart of laser line sub—pixel centerline extraction
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Fig. 5 Flow chart of point cloud data generation
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Fig. 11 3D reconstruction and parameter extraction process of

acupoint grid
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