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ABSTRACT

A capability of tracking and follows the target object on the water surface is an essential measurement
in the control system for a Unmanned Surface Vehicle (USV). Path following algorithm usually used to
describe the target, compute in the controller and minimize as well as to zero the distance between
USV; and the angle between the vessel speed and the tangent to the path. USV needs to follow a time-
parameterized reference curve are defined as a trajectory tracking. This paper gives an attention in
reviewing a few common path following as well as path tracking techniques used in the design of USV
where there is no predefined position will be declared in the control system. In particular, this paper
is focused on a motion control approaches developed using USV by reviewing forty journals for last
ten years. Based on the reviews, a line-of-sight (LOS) technique is a frequently implemented in the
USV control system than another method such as constant-bearing guidance, Kalman filtering, PID
guidance, Lyapunov-based guidance, pure-pursuit (PP) guidance, motion goal prediction, back
stepping method and Jacobian task priority. As the conclusion, various types of mathematical
computation are introduced in the USV control system is customizes with the requirement based on
the situation needed will make this autonomous vehicle more advanced.

KEYWORDS: Unmanned Surface Vehicle (USV); motion control; path following; trajectory tracking

DOI: https://doi.org/10.1109/CRC.2018.00023



https://core.ac.uk/display/479408852?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:ariffin@ump.edu.my
https://doi.org/10.1109/CRC.2018.00023

ACKNOWLEDGMENT

This research for was financially supported by the Universiti Malaysia Pahang Internal Grant,
RDU180346.



REFERENCES

[1] Larrazabal, J. M., & Pefias, M. S. (2016). Intelligent rudder control of the unmanned surface vessel.
Applications with Expert Systems, 55, 106117. https://doi.org/10.1016/j.eswa.2016.01.057

[2] Liu, T., Dong, Z., Du, H., Song, L., & Mao, Y. (2017). PATH FOLLOWING CONTROL OF THE
UNDERACTUATED USV BASED ON THE IMPROVED LINE-OF-SIGHT GUIDANCE, 24(1), 311.

[3] Sohn, S. I., Oh, J. H,, Lee, Y. S., Park, D. H., & Oh, I. K. (2015). Design of a Fuel-Cell-Powered
Catamaran-Type Unmanned Surface Vehicle. IEEE Journal of Oceanic Engineering, 40(2), 388396.
https://doi.org/10.1109/J0OE.2014.2315889

[4] Fossen, T. . (2005). A NONLINEAR UNIFIED STATE-SPACE MODEL FOR SHIP MANEUVERING AND
CONTROL IN A SEAWAY.



