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Adaptive Intelligent Sensing: Design of Al-Based Water Quality Monitoring System
Tingman Deng' Dongliang Long Lijun Wang Lianghuan Han Jie Zhang
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[Abstract] This study focuses on "Adaptive Intelligent Perception: Design of an Al-Powered Water Quality
Monitoring System," aiming to overcome the technical limitations arising from the low efficiency and delayed
response in traditional water resource management. The paper begins with a comprehensive review of the
application of artificial intelligence in water resource management, analyzing the development trajectory and key
challenges of water quality monitoring technologies. It then synthesizes recent advances in adaptive perception
research. Building on this foundation, a novel system architecture is proposed that integrates multi—source data
collection, edge computing, and deep learning algorithms to achieve closed—loop operation spanning from data
acquisition to intelligent analysis. The study summarizes core innovations and contributions while identifying
potential limitations during practical deployment and providing concrete recommendations for improvement.
This research not only offers a theoretical foundation for deeper integration of Al technologies into water quality
monitoring but also holds significant academic value and practical relevance.
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