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ARTICLE INFORMATION ABSTRACT
Original Research Paper This paper presents a new approch in the design of output feedback control system based on disturbance
Received 13 August 2015 observer for dynamic positioning vessels. The proposed control system includes a controller and a

Accepted 18 October 2015

Available Online 30 November 2015 structure of a modified notch filter and a nonlinear observer. The filter is used for estimating low-

frequency motions and removing the wave-frequency motions by using vessel position measurement.
The low-frequency disturbances and vessel-velocities are estimated in nonliner observer using the low-

Keywords:

Output feedback control frequency vessel motion. In this structre, wave filtering and low-frequency motion estimation are
Dynamic positioning independent from the estimation of low-frequency disturbances and vessel velocities. It results in
Wave filtering increased accuracy of filtering and estimation which results in desirable performance of control system.

State estimation

Marine vessel Also, filtering is independent of the vessel and low frequency disturbances models, and therefore it is

not affected by modeling uncertainty. The effect of wave filtering and low-frequency disturbances
estimation in DP control system from the point of reducing control signal fluctuations were evaluated
with numerical simulation. This is important in view of reduction of wear and tear in propulsion system
and fuel consumption in a surface vessel. Futhermore, simulation results show that the proposed method
has better performances in comparision with conventional method.
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7- Heading Reference System

8- Environmental Reference System
9- Power System
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Fig 1 Block diagram of the conventional method in dynamic
positioning system [1]
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observer
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Fig. 3 Example of a marine vessel motion. The total motion can be
thought of as the superposition of a low-frequency (LF) and a zero-
mean oscillatory wave-frequency (WF) component
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Fig. 9 Performance comparison of control system in surge in two cases
of with filtering and without filtering in the presence of WF and LF
disturbances, (a) position tracking, (b) control signal
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Fig. 11 Performance comparison of control system in surge in two
cases of with observer and without observer in the presence of WF and
LF disturbances when the filtering is used, (a) position tracking, (b)
control signal
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Fig. 10 Performance comparison of control system in surge in two
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Fig. 12 Performances of four control systems (the proposed method, the
conventional method, the system with ideal filtering and estimation,
and the system without filtering and estimation) in surge, (a) position
tracking, (b) control signal
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