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Design of a gas pollution monitoring and early warning model for power plants
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Abstract ; In response to the need for gas pollution detection in power plants, this paper proposes a
gas pollution monitoring and early warning model that integrates multi — source Wireless Sensor Networks
(WSN) and improved Long Short Term Memory ( LSTM) networks. By designing a multi — source WSN
pollution gas collection framework, efficient collection of various pollution gases from power plants has
been achieved, providing high — quality data input for prediction models. The improved LSTM model de-
signed integrates Simulated Annealing ( SA) algorithm and SVM module, where SA is used to optimize
the hyperparameters of LSTM and SVM acts as a classifier to effectively avoid overfitting problems, enab-
ling the improved LSTM to fully extract the features of multi — source sensor data and make accurate pre-
dictions. The experimental results show that the combination of SA and SVM modules effectively improves
the predictive performance of LSTM, showing significant advantages compared to other classification algo-
rithms, with an accuracy rate of up to 97.83% , which is 9. 64% higher than the best performing Bil-
STM among the comparison algorithms.

Keywords : multi — source data fusion; WSN; pollutant gas detection; LSTM; simulated annealing
algorithm; SVM
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