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Table 1  Root mean square error of identification results with

different measurement noise and sampling time

Sampling time (s) 0.01 0.02 0.05

- 1% 1.52 1.87 7.21

o 5% 12.51 23.95 53.74
Identification error (% )

I 1% 6.88 6.98 11.34

5% 20.12  24.42 55.35
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A SOLUTION TO INVERSE PROBLEM OF DYNAMIC FORCE
IDENTIFICATION USING PRECISE COMPUTATION
AND REGULARIZATION TECHNIQUE

Mao Yuming Guo Xinglin Zhao Yan Lv Hongbin
(A State Key Laboratory of Structural Analysis for Industry Equipment, Dalian University of Technology, Dalian 116023, China)

Abstract A state space force identification method was presented to accurately solve the inverse problem of dy-
namic force identification by measuring the structural responses. This method is based on precise computation for
force identification model and regularization technique. A singular valued decomposition (SVD) method was in-
troduced to analyze the essential ill-posedness of inverse problem of force identification, and the Tikhonov regu-
larization technique was used to solve this ill-posed problem in order to obtain a stable solution. Finally, the pro-
posed method was successfully applied to reconstruct the time history of forces acting on a plane frame structure ,
and the results show that this method is a promising way to reconstruct the time history of exerting force on struc-

ture.

Key words force identification,  precise time-step integration method,  singular valued decomposition

(SVD), regularization technique, ill-posed problem
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