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Abstract: The rapid advancement of Artificial Intelligence (Al) in critical applications such as autonomous
driving and healthcare necessitates not only high accuracy but also transparency in decision-making. This
paper introduces a framework that integrates Explainable Al (XAI) techniques into YOLOVS, a cutting-edge
object detection model, to enhance interpretability in real-time environments. We employ Class Activation
Mapping (CAM) methods, including Grad-CAM and HiResCAM, alongside Layer-wise Relevance
Propagation (LRP) to create an explanation framework. By combining CAM and LRP, we leverage the
strengths of both techniques, improving the clarity of model decisions without sacrificing performance. The
proposed system maintains high detection accuracy while operating at 50-60 frames per second (FPS) on a
dedicated GPU and approximately 24 FPS when executing XAI computations. Our results demonstrate that
integrating these XAl techniques enhances the trustworthiness and safety of Al-driven systems, making them
more reliable in autonomous driving and other critical applications.
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