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Abstract

environment during underwater teleoperation, an information acquisition system based on the camera array and an

To solve the problems of depth location of underwater targets and complex underwater imaging

integral imaging three-dimensional reconstruction algorithm based on depth and sum modulus difference evaluation
function are used to achieve the target depth estimation and clear imaging with occlusion simultaneously. A CCD
camera automatic scanning array imaging system is established by the programming of LabVIEW software. Imaging
and depth reconstruction experiments of occluded underwater targets are carried out. Errors of three independent
targets’ reconstruction depths and the actual depths at different depth are 0.21%, 1.26% and 1.34% respectively.
Experimental results show that this method can remove the occlusion and obtain the depth value of target
simultaneously after only one reconstruction.
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Fig. 1 Principle diagram of depth reconstruction algorithm
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Fig. 2 Calculation principle of depth reconstruction method
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Fig. 3 Focus and defocus of reconstruction images
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Fig. 4 (a) Underwater target imaging and processing flow based on computational integral imaging;

(b) variation in value of SMD function with reconstruction depth
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Table 1 Experimental parameters

Parameter Value
Resolution of CCD /pixel X pixel 1296 X 964
Pixel size /pm 3.75
Size of image plane /mm X mm 4.86X3.62
Total number of elemental images 25
Focal length of camera f /mm 60
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Fig. 7 Recorded images. (a) EIA; (b) elemental image (first row, first column);

(c) elemental image (fifth row, fifth column)
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