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Abstract In this paper, we propose 3D measurement methods of water tank surface and submerged objects by using a laser
range finder (LRF) which consists of a camera and a spot light laser mounted on a manipulator. When applying our methods to
measure water tank surface and submerged objects, we meet with the problem of recognition of reflected light from water tank
surface and submerged objects in an image. Therefore, we propose methods to recognize these reflected lights. To recognize
reflected light from water tank surface, the method uses LRF to variations of LRF posture. In addition, to recognize reflected
light from submerged objects, the method uses distance between laser and camera ray in ray tracing. Experimental results show
the effectiveness of our proposed methods.
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