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(FERR) AL E O84A (400 words)

This paper report the fundamental study on the underwater positioning system using multi-joint
serial link. The system consist underwater robot and serial link. The link is connected between the
robot and base point positioned on the water surface. The position of the robot from the base point
is obtained by kinematics of the serial link.

In the chapter 1, the research background is described. Firstly, the overview of underwater robot
is explained. Then underwater positioning method is focused and the acoustic positioning method,
inertial navigation method, and other method are explained. Based on some problem included these
method, a novel underwater positioning method using serial link is proposed.

In the chapter 2, the design about serial link is explained. The required functions for the link are
joint angle measurement, communication to the water surface, and joint drive. Furthermore
pressure tight and water proof functions are also required. The structure of the serial link is defined
as connecting multiple link modules which has above functions. The design of the link module is
explained. Then position error due to the joint angle measurement error is evaluated.

In the chapter 3, the experimental model of serial link is explained. Its length is 1.9m and has
five joint. Joint angles are measured by encoder and angle information is transmitted to the water
surface equipment through the CAN communications.

In the chapter 4, the evaluation of positioning accuracy and error compensation method are
described. Firstly, the kinematics of experimental model is constructed based on DH notation. Then
its calibration and evaluation of positioning accuracy are conducted with experiment that measure
known positions. The experiment was conducted at the underwater and in the air, their difference is
discussed. To improve position accuracy, the error compensation method using artificial neural
network is constructed and it reduce 51.0% of position error.

In the chapter 5, the influence of water pressure and water current when the proposed system
deployed to the actual environment is discussed. The position error due to the strain of link caused
by water pressure is discussed. Then the effect of water current when the link joint is active or
passive are evaluated.

In the chapter 6, the chapter 1 to 5 are summarized and future works are shown. As the future
works, the calibration method for the serial link which has large number of joint, and water surface
equipment that manage serial link are discussed.




