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DEVELOPEMENT AND ANALYSIS OF MANOEUVRING SHIP

MOTION MODEL FOR AUTONOMOUS ELECTRIC BOATS
J.-Y.Ge* S.-ETsai*

*Department of Marine Engineering, National Taiwan Ocean University
Keywords: MMG Model , Ship Maneuverability ,BMS System ,Storage Battery

ABSTRACT

This paper studies the maneuverability of a small electric boat with dual propellers for
autonomous navigation, focusing on establishing a lithium battery management system and the
development of a motion model for the boat's degrees of freedom. It establishes motion in three degrees
of freedom: surging, swaying, and yawing, conducts turning, straight-line reversing, and zigzag tests,
and analyzes the discharge rate results of the battery management system. The research method adopts
the standard Maneuvering Modeling Group (MMG) mathematical model. It uses MATLAB®'s
Simulink to develop a lithium-ion battery boat discharge module to simulate and discuss the motion of
the battery-powered autonomous boat. The results indicate that incorporating the lithium battery
discharge model shows differences in the autonomous navigation turning, straight-line reversing, and
zigzag test simulations compared to conventional power boats.



