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The recent collapse of the I-35W bridge has highlighted the need for continual health monitoring of
bridges. Currently, bridges are mainly inspected visually. The recent advances in wireless sensor
networks, micromechanical sensors and acoustic emission (AE) processing techniques have opened new
possibilities for monitoring of the health of bridges and the provision of alarms related to the potential
for serious degradation of structural integrity in an automated manner. In this paper, we describe the
design issues, recent progress in signal processing methods and challenges in the detection and
propagation of cracksin critical components of structures such as bridges using AE data. We summarize
two suites of techniques developed for denoising and clustering the observed AE recordings. In
particular, the first suite of procedures relies on a combination of covariance analysis, principal
component analysis (PCA), differential time delay estimates and self-organizing map (SOM) neural
network classification for separating signals of interest from noise and interference and for localizing the
source of such AE signals. The second suite of algorithms implements hierarchical clustering procedures
by using the cross correlation across different events. We also present some preliminary |aboratory
results in detecting the location of the crack in a rock by examining the AE events recorded from 8
piezoelectric sensors. Increases in the rate of production of acoustic emissions, changes in their spatial
distribution and cross correlation across events are indicative of a potential catastrophic failure.
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