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In this paper, a constrained predictive controller is designed using Laguerre functions to control the
depth and steering of an autonomous underwater vehicle considering underwater disturbances. Due to
under-actuated nonlinear coupled dynamics, parameters uncertainty, external underwater disturbances
autonomous underwater vehicles are complicated. Moreover, the underwater autonomous vehicle
investigated in this study includes constraints on actuators leading a more complex problem. In this
study, first, the nonlinear dynamics of the autonomous underwater vehicle utilized for the controller
design has been modeled. Then, Laguerre orthogonal functions were used in the constrained predictive
controller design for reducing computational time and accelerating optimization process. Optimized,
online, high precision, implementation capability, consider constraints purposefully and robust
properties against disturbances can be mentioned as the most important advantages of designed
controller. In addition, predictive control method is robust against disturbances. To monitor the
methods’ performance, the autonomous underwater vehicle was modeled and then a comparison
between the controller's calculation time with and without the Laguerre functions was also represented.
At the end, the simulation results obtained from this controller, using Laguerre functions, showed the
efficiency and effectiveness of the proposed solution.
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Fig. 11 Trajectory tracking for the Yaw maneuver in steering
subsystem, Reference input (dash) and Output (dash dot). (Constrained
predictive control with Laguerre)
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Fig. 7 The angular velocity in steering subsystem (simple predictive
control)
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Fig. 8 Trajectory tracking for the Pitch maneuver in depth subsystem,
Reference input (dash) and output (dash dot). (simple predictive
control)
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Fig. 15 The elevator angle (Constrained predictive control with
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Fig. 16 The angular velocity in depth subsystem (Constrained
predictive control with Laguerre )
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Fig. 12 The rudder angle (Constrained predictive control with
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Fig. 13 The angular velocity in steering subsystem (Constrained
predictive control with Laguerre )
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Fig. 14 Trajectory tracking for the Pitch maneuver in depth subsystem,
Reference input (dash) and Output (dash dot). (Constrained predictive
control with Laguerre )
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