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Research on Fault-Tolerant Control of an Underwater Robot
Thruster Based on MEKF Algorithm

WANG Yanjun
(School of Information Engineering, Xi'an Eurasia University, Xi’an 710065, China)

Abstract: Aiming at the problem that thruster faults in complex underwater environments are easily affected by factors
such as water flow, water temperature, and water pressure, which make traditional fault-tolerant control methods such as
pseudo inverse reconstruction unable to respond in a timely manner. Therefore, a fault-tolerant control method for an un-
derwater robot thruster based on the multiplicative extended Kalman filter (MEKF) algorithm is proposed. Construct accu-
rate expressions for the position and attitude of underwater robots using the MEKF algorithm model. Analyze the hydrody-
namic effects experienced by underwater robots during motion, including fluid resistance, lift, lateral forces, and their dy-
namic changes. Design a thrust allocation strategy for AUV thruster modeling criteria, integrate the ideas of position predic-
tion and fault-tolerant control, dynamically adjust the thrust output of each thruster, and achieve the effective control of the
robot's deviation angle. Experimental results show that the proposed fault-tolerant control method can effectively control the

deviation angle of the robot in the underwater direct flight, heave motion, and lateral motion, thus effectively ensuring the

power effect of the thruster and maintaining the mobility of the underwater robot.

Keywords: MEKF; underwater robots; propulsion; fault tolerant control; hydrodynamic effect; AUV model
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