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A Method for Determining the Effective Rank Order of Singular Value
Decomposition Denoising Based on the Unilateral

Fluctuation Differential Spectrum

Zhang An, Chen Mingyi. Ma Zengqiang

(School of Electrical and Electronic Engineering, Shijiazhuang Tidao University, Shijiazhuang 050043, China)
Abstract; Aiming atthe problem that the effective rankorderof singular value is difficult to determine
in singular value,a method based on the unilateral fluctuation differential spectrum was presented. First-
ly, the vibration signal was constructed as a Hankel matrix, and then the matrix was decomposed by u-

sing singular value decomposition, the singular value obtained by the decomposition was used to struc-
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ture the fluctuation difference spectrum. Finally, the effective rank order of the singular value was de-
termined according to the unilateral maximum of the fluctuation difference spectrum. The simulation da-
ta and the actual bearing fault data analysis show that the method can effectively improve the signal-to-
noise ratio, and lay a good foundation for the subsequent diagnosis.

Key words: singular value decomposition (SVD) ; effective order rank; fluctuation differential spec-
trum;noise reduct
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Simulation Analysis of the Installation Process of a Museum’s Hanging Hall
Qiao Qi, Li Haiyan

(Department of Engineering Mechanics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; This paper takes the installation of a museum hanging hall as background. Using the finite
element analysis software, the models of the hanging hall, temporary bracket and the lower support of
the bracket are established. By loading solution, the stress and deformation of the structure under dif-
ferent working conditions are obtained, then the strength and stiffness of the structure are checked
based on the calculation results. The results show that the hanging hall and the bracket meet the design
requirements during the construction process, but the stiffness of the lower beam of the bracket exceeds
the limit, and it should be reinforced accordingly. The calculation of this paper effectively guides the
safety of the construction and can provide a reference for the construction of similar projects.

Key words: steel structure;hanging hall;temporary bracket;simulation analysis



