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A New Al Method for Bridge Inspection and Diagnosis that Combines CNN with
Highly Accurate Damage Detection and Expertises
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This research aims to develoE a high-precision Al method for bridge
inspection and diagnosis. With aging bridges and a shortage of skilled engineers, an Al that uses
Convolutional Neural Networks (CNN) to detect damage and integrate expert knowledge is essential.
The research developed a domain-adaptive CNN model combining Self-Training approaches with Bayesian
Neural Networks, achieving precise damage detection despite varied bridge environments.
Additionally, an Image Captioning model was created to generate texts explaining detected damage,
making results understandable for both engineers and non-specialists. The study shows significant
improvements in detection accuracy and explanation clarity, enhancing decision-making in
maintenance. This Al-based apBroach automates and improves bridge inspection efficiency, addressing
engineer shortages and contributing to better infrastructure maintenance.
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Results without adaptation

Adaptation results

Ground Truth

F1-Score 0.58
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