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Marine Vehicle Stabilization System Using Sliding Mode Control
with Chattering Reduction
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ABSTRACT

This paper presents marine vehicle stabilization system design and implementation
using Sliding Mode Control (SMC) technique. The embedded computer is used to compute
control signal from angle of the vehicle then the output is send to 4 sets of thruster controllers.
The generated forces from thrusters are used to control roll and pitch angle of the vehicle
that affected by water waves. From the experimental results, the settling time of the roll axis
and pitch axis of the vehicle without stabilized system are 9.845 s and 6.723 s respectively,
while roll axis and pitch axis of the vehicle with SMC stabilized system have the settling time

of 0.950 s and 0.825 s respectively. However, the roll axis and pitch axis of vehicle with signum
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function SMC have chattering in steady state. After the problem is solved by changing the

signum function to sigmoid function, it is found that the chattering of the vehicle is reduced.

The setting times of the marine vehicle with sigmoid function SMC stabilizing are 1.076 s for

roll axis and 0.981 s for pitch axis.
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time Overshoot time state error time Overshoot time state error
(s) (degree) (s) (degree) (s) (degree) (s) (degree)
Without
0.400 12.725 9.845 - 0.370 5.271 6.723 -
controller
Signum
0.354 4.005 0.950 +1.387 0.233 3.708 0.825 +0.447
function(SMC)
Sigmoid
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Comparison between Without controller and SMC using Signum function in Roll angle
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Comparison between Without controller and SMC using Signum function in Pitch angle
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Comparison between Without controller and SMC using Sigmoid function in Roll angle
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Comparison between SMC using Signum function and SMC using Sigmoid function in Roll angle
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Comparison between SMC using Signum function and SMC using Sigmoid function in Pitch angle
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Phase Portrait in Pitch angle Phase Portrait in Pitch angle
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