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# THEORY-BASED SHIP
RUDDER ROLL STABILIZER
CONTROLLER DESIGN
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Institute of Maritime Technology
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ABSTRACT

It is well known that during the turning maneuver
of a ship, there is a nonminimum phase phenomenon
characterized by an inward roll first, then an outward

roll. This inward roll caused by immediate application
of the rudder will be employed in this work to
counteract undesirable rolls caused by wave
disturbances. Specifically, the u theory analysis and
synthesis method are considered in the so called
rudder roll stabilization (RRS) controller design.
Through careful consideration of the system uncer-
tainties in the design procedure, the controller will
exhibit better robust stability and performance.
Numerical simulations indicate that within *30%
system parameter uncertainties, the proposed RRS
controller achieves up to 50% ~ 40% and 20% roll
reduction ratio under 15°/sec ~ 8°/sec and 3°/sec rudder
rate respectively. The result obtained for the 3°/sec
rudder rate is of special interest since it can be directly
applied to most existing ships without upgrading of
the steering machine power.
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Accepted for publication Feb. 25, 2002)



