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Table 1 Quantitative assessment results of KL distance
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Research on Quantitative Diagnosis Method of Structural Damage Based on
Guided Wave-Gaussian Mixture Model Monte Carlo Migration Measurement

Yuan Shenfang, Wang Jie, Xu Qiuhui, Chen Jian

State Key Laboratory of Mechanics and Control for Aerospace Structures, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China

Abstract: On-line quantitative diagnosis of fatigue crack damage of aircraft structure is of great significance to ensure
structural safety and reduce maintenance cost. In order to improve the reliability of quantitative diagnosis of structural
damage under complex service conditions, this paper proposes a damage quantitative diagnosis method based on
guided wave-Gaussian Mixture Model (GMM) Monte Carlo migration metric. Firstly, GMM is established to
characterize the probability distribution of guided wave characteristics in different states of the structure, and then the
migration distance of GMM in the monitored state is calculated by Monte Carlo method of random sampling of big
data. This method can not only avoid complex integral calculation, but also calculate the migration distance of GMM
more accurately, and realize the quasi-definite quantitative tracking diagnosis of damage propagation under complex
service conditions. The crack at the hole edge is monitored by selecting an important aircraft lug connection structure,
and the quantitative monitoring of crack is effectively realized. The results show that compared with the traditional
calculation method of minimum matching migration distance, the quantitative accuracy of crack is improved by 29% by
the proposed method.

Key Words: guided wave structure health monitoring; Gaussian mixture model; quantitative diagnosis of injury;
migration distance
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