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Modeling and Development of an Integrated Controller for a Ship
with Propellers and Additional Propulsion Units

Byung-Kyul Leet - Jong-Hwa Kim=* -

Jae-Kwon Lim#*x*

Abstract : Dynamic positioning(DP) system maintains ship’s position (fixed location or

predetermined track) exclusively by means of CPPs and thrusters. To generate the
control input adequate to various situation an integrated controller for CPPs and
thrusters is required. The integrated controller is composed of a thrust calculation
algorithm and a thrust allocation algorithm. The thrust calculation algorithm generates
thrusts in the surge direction and the sway direction from the desired forward and

lateral speed and generates a moment about the yaw axis from desired heading angle.
The thrust allocation algorithm allocates the generated thrusts and moment to each
CPP and thruster. Computer simulations are executed to confirm the effectiveness of

the suggested controller.
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Table 1 The notation of SNAME for marine

vessels
linear and| positions
DOF f?égilseﬁ?sd angular |and Euler
velocities angles
1 |surge X u X
2 sway Y v Y
3 |heave Z w z
4 | roll K D ¢
5 | pitch M q 4
L6 vaw N r &
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Fig. 4 The block diagram of an integrated
controller for a ship with CPPs and thrusters
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Table 2 The Specification of a ship used for

simulations
parameters dimensions values
length m 76.2
DWT ton 3461.5
thruster diameter m 2
CPP diameter m 3
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Fig. 5 A way-point mode simulation
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Fig. 6 An auto mode simulation
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