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Abstract

Mineral exploration is undergoing a significant transformation driven by the integration of remote
sensing technologies and artificial intelligence (Al). While conventional methods remain
foundational, they are often constrained by high costs, limited spatial coverage, and subjective data
interpretation. This review critically examines the emerging synergy between multisensory remote
sensing platforms and Al-based analytical frameworks, highlighting their potential to enhance the
accuracy, efficiency, and scalability of subsurface mineral prospecting. This study reviews traditional
geophysical methods alongside the evolving roles of satellite and airborne platforms in mineral
exploration. Particular attention is given to recent advancements in data-driven analytics,
encompassing machine learning, deep learning, and hybrid physics-informed models. Emphasis is
placed on sensor fusion, real-time geospatial mapping, and the integration of explainable Al to
improve model interpretability and transparency. The study also addresses key challenges, including
the limited availability of labelled ground-truth data, the difficulty of achieving model generalization
across diverse geological settings, and the ethical implications associated with the application of Al
in geosciences. By synthesizing insights from recent case studies and state-of-the-art methodologies,
this paper outlines future research directions aimed at fostering more accurate, efficient, and

sustainable approaches to mineral exploration.
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Innovative Description.: The integration of remote sensing data with artificial intelligence and machine

learning (AI/ML) methodologies is illustrated.




