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Research on Water Quality Monitoring and Early Warning System Based on
Multimodal Learning
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Abstract : This study introduces artificial intelligence technology into the field of water quality management,
constructing a water quality monitoring and early warning system based on multimodal learning. A
CMAFN deep learning model is designed to fuse spectral, visual and time—series multimodal data.
Integrating a triple attention mechanism, the system adopts LSTM (Long Short-Term Memory) to
process time—series data, SVM (Support Vector Machine) to realize pollution source classification,
and the DTW (Dynamic Time Warping) algorithm to solve the data asynchrony problem. With a hybrid
database architecture, a three—level hardware architecture of "edge node — regional gateway — cloud
server" and a four—layer system architecture covering data collection, transmission, processing and
application are constructed. The system achieves efficient processing of water quality data, accurate
prediction and pollution source identification, with an early warning accuracy rate of 91.2%. It provides
a full-chain technical support of "precision perception — intelligent prediction — scientific decision—
making" for water quality management, which can reduce water pollution losses, ensure water quality
safety, and promote the development of intelligent water resource management.

Keywords : water quality management; multimodal fusion; deep learning
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