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Bird strikes present a major threat to aviation safety, highlighting the need for models that can rapidly assess potential aircraft damage
following a bird strike. This study proposes a machine learning—based aircraft damage prediction model using a comprehensive dataset from
the U.S. Federal Aviation Administration (FAA) containing detailed records of bird strike incidents. Given the pronounced class imbalance in
the dataset, the G-Mean metric is adopted for performance evaluation, and a Random Forest algorithm is employed to construct the
prediction model. To enhance predictive performance, the SMOTENC technique is applied to mitigate data imbalance, and a new feature
representing weighted damage occurrence is introduced. The proposed model achieves performance improvement, supporting rapid return-
to-service decisions for low-risk aircraft and enabling targeted in-depth inspections for high-risk cases, thereby enhancing operational safety
as well as reducing maintenance costs.
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