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Brief Description of
Research Project

With this project, building on our prior work, our main goal is to introduce
improved deep learning based anomaly detection methods for timely and
accurate management and monitoring of bridge performance. Such
methods can be used to perform predictive analysis of the bridge
performance by accurate prediction of quantitative descriptors for the
structure deterioration state (e.g., condition ratings) as well as any
possible anomalies in the deterioration pattern of the bridge structure.
Accurate prediction of these descriptors and anomalies are not only crucial
in establishing maintenance priorities and performing proactive bridge
monitoring with optimized resource allocation, but also more importantly
essential for failure prevention.
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One of the most successful anomaly detection approaches is outlier
detection based on clustering. The main idea behind using clustering
for anomaly/outlier detection is to learn the normal mode(s) in the
data already available (train) and then using this information to point
out if one point is anomalous or not when new data is provided
(test). In particular, in our case the data points are time series data
§ that capture the bridge performance (such as condition ratings for
deck, superstructure, substructure, and culvert) for each bridge.
Therefore, the main component of our proposed methods are time
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TBA

clusters/groups based on their temporal performance readings. We
have just start this project and we will build on various unsupervised
and semi-supervised approaches we have developed in the past to
introduce the proposed anomaly detection methods.
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