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Abstract

Photoelectric information fusion algorithms are a critical technical solution for information detection in complex environments.
Analysis reveals that these algorithms face practical challenges including data registration errors, feature extraction failures, reduced
fusion decision accuracy, and real-time performance limitations. To address these issues, we propose a multi-dimensional adaptive
registration model, a multi-level adaptive feature extraction mechanism, a dynamic intelligent fusion decision algorithm, and a
lightweight parallel processing architecture. These innovations aim to optimize detection performance and meet the analytical
demands of photoelectric information in complex environments.
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