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Abstract

Traditional methods for detecting damage, reliant on experts and human resources both before and after earth-
quakes, represent a time-consuming, costly, and inherently uncertain process. However, this process is pivotal for
bolstering societal resilience. The field of structural health monitoring has witnessed significant advancement in recent
years, attributed to the proliferation and refinement of Machine Learning (ML) methodologies. In this study, we lever-
age machine learning techniques, specifically focusing on Ensemble Learning (EL) methods, to improve the efficacy
of building damage detection. Our investigation involves employing Support Vector Machine (SVM) and the Bagging
methods to assess the extent of damage using datasets from earthquake-affected reinforced concrete buildings in South
Korea, Nepal, Ecuador, and Haiti. The outcomes highlight the notable potential of the bagging algorithm, achieving
an accuracy rate of 73% in one of the models. Beyond evaluating the performance of ML algorithms, we introduce an
innovative Probabilistic Uncertainty Measure (PUM) to quantify the reliability of each method across various dam-
age grades. The results from this analysis underscore the substantial reliability of EL methods, reaching a minimum
of 84% in this critical domain. This research signifies a promising step towards more efficient, accurate, and reliable
damage detection processes, with the potential to significantly impact disaster resilience initiatives.
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