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Fig. 1  Four — degree — of — freedom nonlinear vibration systems
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Table 1  Identification results
Types of Ideal Gaussian white Gaussian white
excitation condition  mnoise (0,0.001) noise (0,0.003)

result error result error result error
f=5sin(t) 100.04 0.04% 101.2410 1.2410% 98.5161 1.4839%
f=10sin(1/5t) 100.03 0.03% 100.6892 0.6892% 98.9493 1.0507%
f=15sin(1/10t) 100.03  0.03% 100.6689 0.6689% 98.9243 1.0757%

T30 X TR — H T AEA 72 S R ]
ATE LS , 2 2 s PEIBCAS T3 I ] BEX 155 B
SRS A BRI - 2 o ] B 32 B ) e
K, BRI R G RAR Rl 2, WS s e e e
A R s Sz, D e At

R2 FIHRSHWSEITREERIEROR IS Pt B R AKX R

Table 2 The relation between the iterative times and the time slice

Time slice 1;=5s 1, =8s ;=10s
Iteration times 100 15 10
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AN ITERATIVE PARAMETER IDETIFICATION METHOD FOR NONLINEAR
VIBRATION SYSTEMS BASED ON DISCRETE VARIATIONAL PRINCIPLE®

Liu Zhengshan' Wu Zhigang'*
(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116023, China)

(2. School of Aeronautics and Astronautics, Dalian University of Technology, Dalian 116023, China)

Abstract An iterative system identification scheme for the nonlinear vibration systems with random noise was
presented. Firstly, for each sample of measured data with random disturbance, the derivative with respect to the
unknown parameters was introduced into the cost function; then the difference equations for the unknown parame-
ters were obtained by means of the discrete variational principle, and solved simultaneously with the revised con-
straint equations; thus, the to-be-identified parameters were guided from given initial conditions to their true nu-
merical values with an iterative procedure. Secondly, for many data samples with random disturbance, the mean
value of the to-be-identified parameters was obtained as the identification results. Finally, simulations for parame-
ter identification of nonlinear vibration systems with four-degree-of-freedom were presented so as to verify the pro-
posed algorithm. Numerical results demonstrate that the parameter identification technology is effective.

nonlinear vibration, discrete variational principle, disturbance sample
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