TER 5% 2014 £ % 43% % 5H): 596 ~603

DOI; 10.13976/j. cnki. xk. 2014. 0596

WFESS . 1002 -0411(2014) —05 - 0596 - 08

KL T LPV G RE0E i 4 1Y K R BPLATE 2l 2 1 Bt A il

T, XA, FOH, Bk, RAE

EESZE R A MR =R, B 200240
BaTH . EERAREERBIHE (10577012) ; TAEH T2 « F7 RULL BB H (MIZ-S2011-06) 5 & G K 3245 5 A B 4 9% By 10
H (12GFZ-JJ02-022)

WAFFEE . XIHHHT, liushiqian@ sjtu. edu. en  Wih/ /&Rl 2013 -09 -13/2013 - 11 - 13/2014 -03 -26

i Kt in]
HUHABRIWKATER R G HRE, £ RIS Z I ATEH R G LN A ER A AL

SHMEBEMLHEEE, AN EFS X TH P W, 8 H &K 5 K (linear parame- B A

ter varying, LPV) 2R E B HEAN k. ENREZIF RS R ERBEEERZ R AL RSB R

2R H /H_Be%r, AAEERVEREZERERNSE H, &B K EHIRHK

M, #TMEA LY AR RSN EAEM TR TN L ER L H, §H %R vl 5y P TP273

)RR, 35 AT R 55 51 3R 4 5 0 IR A N IR B A B T A1, JFfE B) Mat-
lab 2 IE R AR T HAF K AR B A S8k, 52| 09 38 A8 5 W M 1 3t R A AR R oy
REBKEM, BT NS B A& RS, &G MU BT47-100/200 A B R ALK 1,
A 3T P A AR R, 7 A R A AR SCHR 8y LPV SR S A 0 7 % 2
AR

SCHk AR PG A

LPV Robust Filter Based Fault Detection of the Actuators for a Jumbo

Jet Transport Aircraft

ZHENG Lingxiao, LIU Shigian, LI Yuanxiang, LUO Jianhua, YI Jianchen

School of Aeronautics and Astronautics, Shanghai Jiaotong University, Shanghai 200240, China

Abstract

A robust fault detection filter design method for faults in the actuator of a jumbo jet transport aircraft is
proposed by considering how the structural parameters of the transport aircraft plant and its flight control sys-
tem vary with flight altitude and Mach number, and how the measure signals are disrupted by noise. The ob-
jective is to find a parameter-vaying filter that makes the residual system fulfill a parameter varying mixed
H, /H_ index. Using loop-shaping theory, the mixed index is transformed into a parameter-varying H,, in-
dex. The LFT tool is then employed to transform the above problem into a H,, robust performance problem for
an LTI system with structured uncertainty, and the sufficient conditions for the existence of the filter are a-
chieved via scaled bounded real lemmas. The parameters of the LPV filter for fault detection are obtained by
the Matlab SDP toolbox. This LPV filter has the same varying parameter structure as the monitored plant, and
it has adaptive capability for the varying parameters. Finally, a simulation example of the elevator surface in-

jury of a B747-100/200 jumbo jet is illustrated to demonstrate the practical effect of the proposed approach.
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Fig.1 General structure of robust H,, FD filter
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