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Robust Observation in Underwater Environments
against Bubble Noises with a Stereo Camera System

Susumu Kato Atsushi Yamashita Toru Kaneko
Department of Mechanical Engineering, Shizuoka University
3-5-1 Johoku, Hamamatsu -shi, Shizuoka 432-8561, Japan

Observation in underwater environments meets the difficulty that scenes are sometimes disturbed by air bubbles. It
has also the problem that, when a camera is set in air behind a watertight glass plate, refraction occurs at the boundary
surface between air and water, resulting in geometrical distortion of images. This paper proposes a robust observation
method for underwater environments observation, which is realized by image processing for bubble image removal and

three-dimensional measurement where refraction is taken into account.
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