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Abstract:To accelerate the integration of artificial intelligence ( Al) into pollution-source online monitoring and facilitate the

digital-intelligent transformation of eco-environmental governance,this paper investigates Al-enabled pathways for real-time waste-

gas surveillance. Addressing chronic limitations of conventional systems-delayed alerts, high false-positive rates,and feeble tamper

resistance-we propose a three-pronged strategy. First, synergistic unsupervised and supervised learning algorithms are deployed to

create dynamic sensing and predictive early-warning capabilities. Second, physical constraints are fused with state-of-the-art Al

models to erect an intelligent “anti-fraud firewall” that proactively identifies data forgery or sensor manipulation. Third , multi-

modal data fusion and graph neural networks dismantle information silos, enabling cooperative intelligence that scales from

individual plants to regional clusters. The envisioned framework offers both theoretical guidance and technical foresight for

establishing a smarter, more accurate,and more efficient paradigm of pollution-source supervision.

Keywords: waste gas online monitoring; artificial intelligence ; intelligent supervision; anomaly detection;tamper resistance; data

fusion
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