5534 % 5B 2 ) m=sh =ik Vol. 34 No. 2
2019 4 2 H Journal of Aerospace Power Feb. 2019

X EHE:1000-8055(2019)02-0267-07 doi:10. 13224 /j. cnki. jasp. 2019. 02. 002
b s ] [ | LY A > P
I D Y ~ ~ ~
FEHERSHTEERERERIE

BER., Bk, ¥FmW. ¥ =&
LR A MR RF ANBEARLORBEFE oy, b5t 100191)

i Fo B AR S 0 B A AR Lt R GRS O R R A CHIN IR B TR R Y R e AR B R S B
BUR B4 (5 00, 2R I B AR e AR , 36 F k8 U 5 0k Kalman 3895 B4R 0 T —FraAE MRS 7 2 B A
B IR A AITE T A AL HERRIE I (SRE) 5 B B EJC 7 Kalman 383 (SUKF) IR 0L . Kt 7 HL 45 R
AN R 503 Kalman 3 CUKE) A LG 32 77 16 30 28 % 28 200k 48 77 72 b 9 o S0 i A 4T H 3 A3t
FAME B T R G2 AR A AT B gD SR WG el DUR 2 AR B 2 4R & T 8000, Bt
M T TR A

k. AR ARZrEuRlE; BBV 0l Kalman U SRIZ W R A A

hESZES: V448; 0231 MEKFRERD: A

Nonlinear state equation self-calibration filtering method

FU Huimin, YANG Haifeng, XIAO Mengli, XIAO Qiang

(Research Center of Small Sample Technology,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: In view of the situation that system state equations are influenced by un-
known inputs (such as environmental influence, improper selection of models or parameters,
and etc. ), a nonlinear self-calibration filtering recursive method for state equations with un-
known inputs was proposed based on two nonlinear Kalman filtering methods, the self-cali-
bration rank filter (SRF) and the self-calibration unscented Kalman filter (SUKF) were dis-
cussed respectively. According to numerous numerical simulation results and engineering ap-
plications, by estimating and compensating the unknown inputs in state equations automati-
cally, the proposed algorithm can improve the filtering effect of the system under the influ-
ence of unknown inputs, and the estimation accuracy increased by 80% when compared with
the unscented Kalman filtering method (UKF). Moreover, the calculation was simple and

convenient for engineering applications.

Key words: self-calibration filter; nonlinear filter; rank filter;

unscented Kalman filter; fault diagnosis; unknown input
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