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A Fusion Method of Multisource Data Using Phase Space Reconstruction

ZHAO Hao, GAO Zhiyong, GAO Jianmin, WANG Rongxi

(State Key Laboratory for Manufacturing System Engineering, Xi’an 710049, China)

Abstract: A new fusion technology for multi-source data based on the phase space reconstruction
is proposed to focus on the problem of multivariable and high redundancy of the condition
monitoring variables in the chemical production system. Both the mutual information method and
the Cao method are used to select the reconstruction parameters, the time delay and the
embedding dimension. Then, the information entropy is employed to obtain an improved
objective function in adaptive weighted fusion estimating method for multisource data fusion, and
the weighting coefficients of various information sources are calculated by means of a social
cognitive optimization algorithm. The effectiveness of the proposed method is verified by an
analysis of one case study of real chemical plant data sets. The results and a comparison with the
traditional method show that the proposed method gets improvements in the amount of
information and average PSNR, respectively. It is concluded that the proposed method improves
the completeness of the information of the reconstructed phase space and provides a new approach
for the multi-source data fusion of heterogeneous sensors.

Keywords: phase space reconstruction; data fusion; adaptive weighted fusion estimation;

information entropy
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