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Fault factor and multiple observers based AUV actuator fault isolation
and identification

WU Yun-kai*, HU Da-hai*, FU Jun*t, ZHOU Yang3

(1. College of Automation, Jiangsu University of Science and Technology, Zhenjiang 212100, China; 2. State Key
Laboratory of Synthetical Automation for Process Industries, Northeastern University, Shenyang 110819, China;
3. School of Computer Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212100,
China)

Abstract: The actuator reliability is of great significance to the system security. Therefore, a fault isolation and
identification method is proposed for autonomous underwater vehicles (AUVs) based on fault factor and multiple
observers scheme. Firstly, the fault isolation and identification of AUV actuators is divided into two levels based on the
concept of fault factors. Then, the fault isolations focusing on rudders, propellers and actuators based on extended state
observers (ESOs) and isolation logic rules are proposed. According to the relationship between the output force and
torque, further identification can be realized via internal information analysis of fault factors. The simulation results
show that the proposed scheme has an outstanding accuracy for AUV actuator fault isolation and identification.

Keywords: AUV; actuator; fault factor; multiple observers; fault isolation; multi-level fault identification
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