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Extended multiple model adaptive method for fault detection and

diagnosis of launch vehicle’s servo mechanism

CHENG Tangming'”*, LI Jiawen', CHEN Yu®, TANG Guojin'
(1. College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China;

2. Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)

Abstract; Aiming at the servo mechanism fault of launch vehicle, a FDD (fault detection and diagnosis ) based on extended multiple model

adaptive estimation was proposed. Attitude dynamic model of launch vehicle considering servo mechanism fault was established ; the fault angle was

used as the state variable to obtain the augmented state space model; the nonlinear estimation of state vectors and fault parameters was carried out

by using the extended Kalman filter, and based on the sensor measurement data, the occurrence probability of faults was calculated by the

hypothesis testing algorithm ; the fault detection and diagnosis procedure based on the extended multiple model adaptive estimation was presented.

Simulation results shows that, not only the health monitoring of the servo mechanism can be carried out by the algorithm without fault, but also

under single servo mechanism fault, the core servo mechanism whose fault appeared can be timely and exactly detected through the algorithm, and

the angle of nozzle under servo mechanism fault can be estimated accurately.
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Fig.1 Sketch map of engines of a launch vehicle
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