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Development of high precise positioning estimation method for a free-fall type
underwater observation system using underwater environment conditions.
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The project aimed to develop high accurate positioning system of a free-fall
type underwater observation system that has high extension possibility of oceanographic survey. A
stereo vision camera system and an inertia measurement unit sensor were installed inside a glass
sphere. The practical measurement was carried out in an indoor experiment pool or actual sea. At
first, the acquisition method of both sensor noise model and sensor noise simulation data for the
employed IMU sensors was proposed. Additionally, the algorithm for improvement of positioning in the
combination with range sensor data was proposed. The proposed algorithm validity was confirmed on
the land experiment by using a cart. Stereo vision analysis was also applied to estimate trajectory
of the observation system. The update algorithm of feature points was also investigated because the
feature points extracted by the recorded images are also appeared or vanished during the observation

system motion.
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