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Structural uncertainty modeling and propagatlmkbgs/ ed
on principal component analyswmﬁ ( //
LIU Jie”, XIE Ling, QING Hong-j ]u' K\)U ﬁao

(State Key Laboratory of Advanced Design and Manufactg’m for Vehicle Body,
School of Mechanical and Vehicle Engineering, Hunan Unlver&}h ngsha 410082, China)

Abstract: This paper proposes a new structural uncerla(f‘ny Modeling method based on principal

component analysis. First, the sample data of uncert i \tructure parameters are analyzed through
principal component analysis method, and the Corresﬁeiimg orthogonal eigenvectors can be obtained.
Then the sample data are projected to the new g'ordknate system which are established based on the
eigenvector direction, Finally, the boundaries Qj"gli&ertain parameters on the new coordinate system are

terval model for modeling the uncertainties of structure

calculated so that the non-probabilistic
parameters is established. The uncertainty todel based on principal component analysis is relatively
compact,and it can transform the copr,}ela ed parameters to uncorrelated parameters while the uncertainty
model is established, which is c()n niént to efficiently solve uncertainty propagation problems. Two
examples of uncertainty propg t1 hat compared with the traditional interval model and parallelepiped

model demonstrate the Cor?eQneﬁk a»{d effectiveness of the proposed method.

Key words: uncertam&r&de}mg principal component analysis;non-probabilistic convex model;

uncertainty pr(paganon interval model;correlation
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