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Abstract

With the advancement of remote sensing technology, its unique advantages of macroscopic coverage,
high efficiency, low cost, and periodic observation have rendered it indispensable in regional metallo-
genic prediction. However, in complex geological settings, current remote sensing-based mineral
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exploration still faces critical technical bottlenecks, including limited extraction accuracy from single
information sources, severe pseudo-anomaly interference caused by the “same spectrum for different
objects” phenomenon, and imperfect fusion mechanisms for multi-source heterogeneous geological
data. This paper systematically reviews recent progress in fractal quantitative characterization of lin-
ear structures, alteration information extraction, and multi-source collaborative prediction methods
based on remote sensing data. The review indicates that automatic algorithm-based fractal statistics of
linear structures can effectively quantify the complexity and activity of regional tectonics. An inte-
grated alteration extraction workflow—combining principal component analysis, mixed pixel decom-
position, and high-resolution image validation—significantly enhances the reliability of mineralization
anomaly identification. Furthermore, the synergistic integration of “tectonic-controlling” and “altera-
tion-indicating” information effectively focuses target areas and improves the credibility of prediction
results. Finally, this paper discusses the limitations of the current technical system regarding detection
depth and identification accuracy, and provides an outlook on future development directions involving
hyperspectral remote sensing, artificial intelligence algorithms, and “space-ground-subsurface” multi-
scale exploration integration.
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Figure 1. General technical flow chart of remote sensing mineral exploration prediction
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Table 1. Comparison of main linear structure extraction methods
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Table 2. Comparison of main alteration information extraction methods using remote sensing
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