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Disturbance Observer—-Based Control for 6-DOF
Remotely Operated Underwater Vehicle with Model
Uncertainties

AEA o) 5 A5 A

Junsik Kim!, Dongchul Lee?, Youngjin Choi '

Abstract: This paper proposes a disturbance observer-based control for 6-DOF remotely operated
underwater vehicles with model uncertainties. The sum of external disturbance and the forces generated
from model parameters except for the inertial matrix of the hydrodynamic model is defined as a
lumped disturbance in this paper. Then, the lumped disturbance caused by model uncertainties and the
external forces is estimated using the disturbance observer. Fortunately, the disturbance observer is
constructed as a linear form because all the elements of the inertial matrix of the hydrodynamic model
are constants. To verify the proposed control scheme, we show that the actual lumped disturbance is
similar to the estimated lumped disturbance obtained by the disturbance observer. Finally, the position
tracking performance in the disturbance environment is confirmed through the comparative study with

a traditional inverse dynamics PD controller.
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[Fig. 1] Position of the vehicle in the earth fixed reference frame
is denoted by 7, and velocity of the vehicle in the body fixed
reference frame is denoted by v
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[Table 1] Initial and final value of desired trajectory
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[Fig. 2] Block diagram of the Disturbance Observer-based controller
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[Fig. 3] Performance of position tracking and the lumped disturbance estimation of the proposed controller in the constant disturbance
environment
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