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Abstract Equivalent system simulation is a method to effectively evaluate the flight quality of high-order
fly-by-wire aircraft. The traditional equivalent matching usually adopts the method of least squares, and
the matching result is susceptible to the selection of the initial value. Firstly, a closed-loop pilot-aircraft
system model , in consideration of the dynamics of a certain aircraft, the fly-by-wire system, the pilot’s
manipulation and elevator,is established, and then an equivalent system matching process based on adap-
tive clonal selection algorithm is presented. Finally, the closed-loop high-order pilot-aircraft system is a-
dopted by the adaptive clonal selection algorithm. A low-order equivalent fit is performed, and the accura-
cy of the fit meets the requirements of the adaptive envelope. The simulation results show that the adaptive
clonal selection algorithm has strong ability to optimize, and can be used to effectively improve the accura-
cy of the proposed matching.
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Fault Diagnosis of Airborne Missile Based on Belief Rule Base

LIU Zhaozheng', XIAO Mingqing', ZHU Haizhen', LI Jianfeng', ZHANG Lei*, YANG Yajun’
(1. Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China;
2. College of Joint Service, National Defense University, Beijing 100858, China;

3. Unit 95910, Jiuquan 735018, Gansu, China)

Abstract Aiming at the problem of increasingly complex structure of airborne missile, lack of diagnostic
data in the traditional expert system, low efficiency and accuracy of fault diagnosis, a method based on Be-
lief Rule Base (BRB) is proposed to diagnose the airborne missile. Firstly, this paper describes the reason-
ing method of BRB based on evidence reasoning and establishes the nonlinear model between input and out-
put. Secondly, in order to solve the problem of inaccurate initial BRB parameters in traditional expert sys-
tem, the parameter optimization learning model is established combining with the fault location informa-
tion. Finally, taking a kind of airborne missile refrigeration system as an example, the fault diagnosis
method of the airborne missile based on belief rule base is verified. The results show that this method can not
only overcome the problem of low efficiency of traditional expert system diagnosis, but also improve the diagnosis
accuracy of the airborne missile by parameter training. This method can improve the fault diagnosis efficiency of
airborne missile and provide reference for the maintenance and support of airborne missile.

Key words airborne missile; BRB; fault diagnosis; parameter optimization; refrigeration system
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