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Research on the 3D laser reconstruction method of underwater targets
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Abstract: A three-dimensional reconstruction system for underwater lasers is proposed, which is composed of a
camera, green linear laser and turntable. The three-dimensional reconstruction of the target area is realized by
analyzing and processing the image scanned by the system. In the aspect of point cloud processing, this paper
combines the alpha shape boundary extraction algorithm and Delaunay triangulation to realize the filtering and
reconstruction of point clouds. Aiming at the problem of viewing angle error caused by light refraction on
different media surfaces in the experiment, a refraction correction algorithm is proposed, and the error experiment
is carried out with a standard ball of known size. The results show that at a working distance of 500-
1200 mm, the system can restore the three-dimensional morphology of underwater target objects and regions, and
the reconstruction error is less than 0.6 mm, which meets the design requirements and provides a new reference
for underwater three-dimensional reconstruction technology.
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Fig.l Underwater 3D scanning system. (a) Mechanical model diagram

of scanning system; (b) Sealed chamber of the laser; (c) Turntable;

(d) Sealed cabin of the camera module
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Fig.2 Algorithm flow of laser fringe extraction
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Fig.3 Laser stripe image of coral surface obtained by rotating scan
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Fig.4 Laser stripe center obtained by using improved algorithm
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Fig.5 Target area placed at the bottom of the tank
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Fig.6 3D reconstruction results of the target area
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Fig.8 Calculation principle diagram of circle center coordinate
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Fig.10 Point cloud image of conch obtained by rotating scanning
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