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3D reconstruction of deep sea geomorphologic linear structured
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Abstract: Aiming at the problem that it was difficult to achieve large-scale and high-precision 3D
reconstruction of land form of geomorphology by visual method in deep-sea environment, a design
scheme of line structured light 3D reconstruction vision sensor for deep-sea topography features based on
Jiaolong manned submersible was presented. According to the principle of 3D reconstruction of linear
structured light, firstly, the Steger algorithm was improved to extract the center line of laser fringes
quickly and accurately, then direct calibration method was used to solve the 2D spatial coordinates of
topographic features, and the influence of image distortion on reconstruction was overcame. Then, the
obtained 2D point cloud was fused with multi-sensor data, and the offset was calculated in real time
according to the coordinates of the submersible, and the image was corrected according to the change of
sensor position and attitude. Finally, the 3D point cloud data of landform was obtained. According to the

reconstruction principle, the hardware and software system of the vision sensor was designed, and an
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experimental simulation platform was built to verify the feasibility of the scheme. Through underwater

experiments, the complete reconstruction of simulated geomorphology can be achieved, with an accuracy

of 96.9%, which meets the reconstruction requirements.
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Fig.3 Interpolation algorithm schematic diagram
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Fig.9 Results of 3D reconstruction
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Tab.1 Accuracy comparison table

Length/mm Width/mm Height/mm
Test times
Test Actual Accuracy Test Actual Accuracy Test Actual Accuracy
1 142.989 138.69 0.969 88.169 86.58 0.982 26.893 26.35 0.979
2 125.961 121.87 0.966 86.413 83.97 0.971 30.457 28.86 0.945
3 115.433 112.24 0.972 80.462 78.26 0.972 12.483 12.28 0.983
4 78.296 75.81 0.967 71.533 69.16 0.966 24.553 23.69 0.964
5 55.069 5 51.98 0.941 44.099 42.61 0.965 34.233 33.88 0.990
6 z:lnz -L/b\ ‘f"} 3k
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e ST SR AREA T L 5 B X6 K TR A A2 2= R, R
ELEARE R, T A bn T AR, v R A 2 0 5 I AR Al
S PR R O B e 5 2 AR AR - 5 2R AT B
SHFIE, ST Bl R RS =, 74k, TR
BT B, i 7RISR 7 Rl T
AIRTAT T, 2eid S A R A AU 1 e 1) — 4
ARG AT LUK B 97.4% i /2 52 PRI FHEER
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