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ABSTRACT

This study introduces an innovative hybrid adaptive ensemble model with dynamic feature augmentation
for predicting software defects in datasets that are highly imbalanced and continuously changing. Software
defect prediction is an essential component of software quality assurance; however, it encounters substantial
challenges stemming from the intrinsic class imbalance in defect datasets and the evolving nature of software
projects, resulting in concept drift. Our proposed model tackles these problems by using an adaptive
ensemble framework that combines several machine learning classifiers (SVM, Random Forest, and
Gradient Boosting). The model may adjust to changing data distributions by assigning each classifier a
dynamic weight according to its current performance. To further integrate features into the model in real
time, we use Variational Autoencoders (VAES). The temporal adaptation technique, including drift
detection, ensures the model's functionality persists despite changes in the software environment. Our hybrid
model surpasses conventional techniques on benchmark NASA datasets, attaining substantial improvements
in accuracy, recall, and F1-score. This enhances accuracy and reliability in forecasting the occurrence of
software defects. These advancements not only contribute to the robustness of the forecasting system but also
pave the way for more proactive maintenance strategies. By using real-time data and learning that adjusts
over time, software teams can fix problems before they get worse, which helps the project run better overall.
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