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Impact Damage Detection of Smart Composite Laminates
Using Wavelet Transform

D.U. Sung®, J.H. Oh*, C.G. Kim"* and C.S. Hong*

ABSTRACT

The objective of this research is to develop the impact monitoring techniques providing impact
identification and damage diagnostics of smart composite laminates susceptible to impacts. This can be
implemented simultaneously by using the acoustic waves by the impact loads and the acoustic emission
waves from damage. In the previous research, we have discussed the impact location detection process in
which impact generated acoustic waves are detected by PZT using the improved neural network
paradigm. This paper describes the implementation of time-frequency analysis such as the Short-Time
Fourier Transform (STFT) and the Wavelet Transform (WT) on the determination of the occurrence and
the estimation of damage.
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Information ?rocessmg Key Technologies

Functions

Nonlinear Modeling | Neural Networks

Bayesian Estimation, ARMA Modeling,
Kalman Filtering, Neural Networks
Filtering and Prediction| Kalman Filtering, Neural Networks
Fourier and Wavelet Transform, Statistical

System Identification

Feature Extraction Feature Analysi

Bayesian Decision Theory, Expert/Fuzzy

Pattem Recognition | Systems, Neural Networks, Classical
Clustering

Automated Decision | Bayesian Decision Theory, Expert/Fuzzy

Making System, Neural Networks
Data Fusion Neural Networks, Kalman Filtering, Expert/

Fuzzy Systems

Table 1. information processing functions and associated key
technologies
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Fig. 1. Block diagram of the impact monitoring procedures
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