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Parameter identification of delayed system based on response sensitivity
approach
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(School of Aeronautics and Astronautics, Sun Yat-sen University, Guangzhou 510006, China)

Abstract: Based on sensitivity analysis, by introducing Tikhonov regularization and trust-region restric-
tion, the inverse problem of delayed system - parameter identification is transformed into a normal nonlin-
ear least squares optimization problem with trust region, and a parameter identification method for de-
layed system based on response sensitivity approach is proposed. A single-degree-of-freedom linear de-
layed system model is studied and the sensitivity analysis of acceleration is carried out. The numerical
simulation of parameter identification shows that the proposed method can effectively identify the parame-
ters of simple delayed system, and has the advantages of high identification accuracy, fast convergence
speed and less sensitivity to noise. This numerical example verifies the feasibility and efficiency of the re-
sponse sensitivity approach in the practical parameter identification of delayed systems.
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Table 1  Procedure of response sensitivity approach
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Table 2 Identification result of different initial values under noise level of 2%
WA PSR SRS R 25 1% A
(-16m*, -0.3w, w*, 0.4) (-173.508 3, -1.2509, 15.6358, 0.5003) 0.98 35
(197>, -0.5w, =%, 0.6) (-173.508 3, -1.2509, 15.6358, 0.5003) 0.98 36
(-16m*, -0.8w, 0.6m>, 0.4) (-173.5083, -1.2509, 15.6358, 0.5003) 0.98 37
(-150, -0.1w, 0.8w>, 0.2) (-173.5589, -1.2529, 15.5976, 0.5002) 1.23 102
3 AEMEFEICOP S EER 25
Table 3 Identification result under different noise level
WK 1% PUIZE R FRRARS R 22/% AR

0 (-173.7050, -1.2566, 15.7914, 0.5000) 0. 00 36

1 (-173.7400, -1.2528, 15.8260, 0.5003) 0.30 35

5 (-173.6074, -1.2793, 15.7790, 0.4986) 1. 80 36

10 (-173.2688, -1.2358, 15.4930, 0.5014) 1. 89 19
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