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Parameter identification of nonlinear system and
its application based on strong tracking filter and wavelet transform
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(School of Automation, Beijing Institute of Technology, Beijing 100081, China;
Key Laboratory of Complex System Intelligent Control and Decision, Ministry of Education, Beijing 100081, China)

Abstract: The strong tracking extended Kalman filter(STEKF) is used as the main frame and the linearization and state
expansion are employed to estimate the time-varying parameters and states of nonlinear systems. Based on the general
STEKEF, a wavelet-transform-based filter is proposed to estimate the variance of the measurement noise, and a new filtering
gain factor is utilized in STEKF to eliminate the tracking overshoot. Main formulas for calculation and the methods for
selecting parameters are presented. Monte Carlo simulation and practical application in identification of ballistic parameters
demonstrate that the proposed method can exactly estimate the abruptly changing parameters even when the variance of
the measurement noise is time-varying. The estimation accuracy of parameters and states is higher than that of the general

STEKF.
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Fig. 1 Overshoot of STEKF

2 FET/NBAR A W S AL T 7 i (Noise es-
timation based on wavelet transform)
AR AR LR PE RGBS T RE N
Tpr = f(2p, Ok) + vy, (1
Ykt1 = M @pgr, Opyr) + diya )
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2.1 &% 5 4L 11 (Estimation of measurement se-

quences noise)
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2.2 fHiH1E 5 K B i% B (Selection of estimation
signal length)
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3 REEWNZSH MBS 1 I (Estimation
of states and time varying parameters)
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4 {jE 5N (Simulation and application)
4.1 H{EHE | (Simulation example)
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Fig. 2 The true valve of simulation state and parameter
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Fig. 3 The influence of the parameter £ on estimated results
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Table 1 Comparison of estimated results
M 7 UL g I 7 UL fig N
STEKF T3

EKF STEKF T
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Fig. 4 Estimated results of a
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Table 2 Comparison of estimated results
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42 —RBBKEL M RE S HH R (Parameter
identification for a class of nonlinear system)
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Table 3 Measurement noise variance change of
ballistic trajectory

tls 0~5 5~10 10~15 15~20 20~25

o2 0.00001 0.002  0.01 0.002  0.00001

AR AT TR IR GG R RAPTR. o S
oK BRI S bR it R H . RAg T R e
Ti FEFEARBPTEE AL, 100IR A7 BLSE 5 1 6x, 6, LA
TSI T8 R~ 2.

R4 BESRAE TSR
Table 4 Comparison of estimated results for ballistic
trajectory parameter
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5 4Z5i8(Conclusion)
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