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Abstract

A multi-scale data fusion strategy is constructed using a dual layer architecture of “feature level fusion+decision level fusion”, which
takes into account the complementarity and independence of features at different scales, and improves the accuracy and robustness
of pollutant detection models. Feature level fusion is based on attention mechanism, which identifies the contribution of each scale
feature through weight allocation, highlights core micro features, suppresses redundant information, and integrates them into a global
feature vector through matrix operation, solving the problem of single scale feature information deficiency. Decision level fusion
relies on the D-S evidence theory, using detection results from various scales as evidence sources, quantifying fusion credibility
to eliminate uncertainty, and combining preliminary results from deep learning and machine learning models. Through iterative
optimization of the synthesis process, a comprehensive decision result is output.
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