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Basic Study on the Coordinated Operation of Underwater and Floating Robot System

Hiroshi UCHIDA*

ABSTRACT
The Seto Inland Sea is blessed with many resources and industries, and it is expected to realize
underwater robots that support the effective utilization and development of them. Gps cannot be
used because radio waves cannot be used in water, and accumulation of integral error becomes a
problem in inertial navigation based on the time integration of acceleration. We examined a method
of estimating the position and posture of underwater robots by attaching LEDs with different light
emitting colors to underwater robots and imaging them with a camera installed at the bottom of the
water robot. As a result, it was found that good estimation was possible by expressing the yaw angle
by the phase angle on the unit circle and using the estimation by ensemble learning. Next, the control
method for autonomous navigation of water robots based on the position information from GPS was
examined. It is considered that the target value from the map and the feedback value from GPS are
given in global coordinates. As a result of the simulation, in the position control by simple feedback
control, the orbital error in the y-axis direction of the robot coordinates occurs due to the initial
position error and disturbance, but in the control considering that the water robot with two thrusters

is a non-holonomic system, the result of the orbital error converging vibrationally was obtained.
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Fig. 1 Underwater exploration robot system
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Fig. 3 Flowchart of underwater robot position /

attitude estimation simulation
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estimation by simulation (in the case of 5 LEDs)
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