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Fig. 1 The method of weight determination based on the attention

mechanism
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Tab. 1  Steps of PCA based on the attention mechanism
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& 0,
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517 3 1260x3 15x3
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JF3110 4 21x4 154
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Tab. 3 Cosine similarity between direction vector and principal

component vector
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Prediction model for pump unit operating parameters
based on multi-task learning and attention mechanism

SHAO Zhiyu', XUE Meiling’, HE Cong’, LI Jingwei', TANG Hongru'
( 1. School of Electrical and Energy Power Engineering, Yangzhou University , Yangzhou 225009, China; 2. Jiangsu Jiangdu Water Conservancy
Project Management Office, Yangzhou 225009, China; 3. Nanjing Institute of electronic equipment, Nanjing, 210007, China )

Abstract: The safe and stable operation of the pumping station system is of great significance for ensuring supply
for domestic water agricultural irrigation, and industrial water. Therefore, real-time monitoring of pump station
operating parameters and establishing predictive models for fault diagnosis and intelligent alarm of unit equipment
have significant application value. The data-driven method for fault diagnosis is currently a hot topic in the research
of pump station equipment status monitoring. However, there are problems such as insufficient data samples,
difficulty in feature extraction, and insufficient generalization ability in practical application.

Addressing the challenge of predicting the trends in operating parameters of water pump units under complex
working conditions, a prediction model for operating parameters of water pump units was proposed based on multi-
task learning method and attention mechanism. Firstly, the historical working condition data was fully utilized, and a
multi-task learning model was established to find the common characteristics of the historical working condition
data on the basis of traditional principal component analysis methods. Secondly, an attention mechanism was
introduced to dynamically allocate weight coefficients for common feature mapping when predicting the trend of
parameter changes under new operating conditions, highlighting key common features and improving the accuracy
of the prediction.

Based on the actual operating data of a pumping station hub unit, the performance of the model was tested. By
monitoring the statistical parameters T?and Q, which reflecting the stability and accurately of the model, results
showed that the prediction model proposed has good stability and prediction accuracy under 98% and 95% control
thresholds. On this basis, a multi-level equipment operation monitoring and alarm model was also preliminarily
established. The alarm level is divided into three levels: yellow, orange, and red. Management personnel can take

different disposal measures based on the alarm level, such as paying attention to observation, strengthening
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