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Abstract: In a Remotely Operated Vehicle (ROV), there are six degrees of freedom:
surge, sway, heave, roll, pitch, and yaw. In linear motions, there are surge, sway and
heave. In angular rotations, there are roll, pitch and yaw. In practice, there are dis-
turbances and noise in the linear motion and angular rotation in their measurements.
Therefore, in this research, the estimation of pitch angle and heave position of a ROV
will be carried out by Linear Quadratic Gaussian (LQG). LQG is used for optimal
control when there are disturbance input and measurement noise in the plant model.
From the simulation, the estimation of the state solution and optimal control with
various noise can be compared by LQG.

Keywords: ROV; pitch angle; heave position; LQG.

Mathematics Subject Classification (2020): 37N35, 49N10.

∗ Corresponding author: mailto:teguh@unusa.ac.id

© 2025 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/http://e-ndst.kiev.ua338

mailto:teguh@unusa.ac.id
http://e-ndst.kiev.ua

	Introduction
	Mathematical Model of ROV
	Methods
	Linear Quadratic Regulator (LQR)
	Linear Quadratic Gaussian (LQG)
	State space model
	The development of the Riccati equation
	Kalman filter equation


	Results and Discussion
	Model of ROV
	Simulation 1
	Simulation 2
	Simulation 3

	Conclusion
	Acknowledgement

