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Underwater 3D Measurement Using Fisheye Stereo Camera and Projector
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Sensing in aquatic environment is important to maintain underwater structures and research aquatic lives and
resources. This paper proposes a method for measuring the 3D coordinates and the shape of objects in water using
stereo fisheye camera and a projector. By projecting light on an object from a projector, lattice pattern is created on
the surface of the object in water. Corresponding grid points are detected on the image of two fisheye cameras, and
3D coordinates are calculated using the principle of triangulation. Experiment results show the effectiveness of the

proposed method.
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Fig. 1 Refraction of light
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Fig. 2 Measurement procedure
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Fig. 3 Measurement environment
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Fig. 5 Epipolar line
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Fig. 6 Detection of corresponding points
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Fig. 8 3D image

Fig.9 Thinning image
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Fig. 10 Experiment environment

Table 1 Measurement result
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3000mm 2432mm -568mm 0.38deg
2000mm 2020mm +20mm 0.47deg
1000mm 1387mm +387mm 0.47deg
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