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ABSTRACT

The goal of the research isto study the system design of an underwater robot for the
inspection of underwater structure. The technical requirements for the design and the
operational procedure of this underwater robot will be investigated. Moreover, we will study
the underwater robotic system that has the following functions: 1. Dynamic positioning in
water currents, 2. Automatic navigation and control of its own position and posture, 3. Imaging
of underwater structure using on board sensors, 4. Flexibility in choosing payload equipments,
5. Ability to work long-range and long-time, 6. Interface isfriendly to the operator.
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1.Design issues for the underwater robotic system, 2. Design issues for the control system, 3.
Design issues for the man-machine interfaces, 4. Design issues for the navigation system, 5.
System integration and evaluation. The analysis and design methodol ogy developed for this
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structure inspection. The advantages are safer and less expensive and more effective than
diversto do the harbor’s inspection tasks.

The paper presents a method for parameter identification of the underwater robotic
model. The robot has four thrusters. With proper thrust distribution algorithms, the robot is
able to move in surge, sway, heave, and yaw directions. The robot has different dynamic
responses in each of its degree-of-freedom due to the open-frame design. Mathematical
models are established for each degree-of-freedom. Least squares method is used to find the
values of model parameters. Computer simulations are then used to verify the approach
presented here. The robot’s frame, pressure tube, and control system are currently being
designed and constructed.
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Frequency 1200KHz
Altitude 1-200m
Precision (Bottom) 0.3cm/s (V=1.0 m/s)
Accuracy (Bottom) + 0.4%
Weight (inair) 9.7 kg
4.3
Signal Type Range Accuracy
Heading Flux-gate 360 deg +5 deg Tilt<20 deg
Roll/Pitch  |Electrolytic +15 deg +2 deg Maximum=35 deg
Pressure Piezoresistive |300 psi +0.5%
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