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Abstract: Based on the principles of mean detection and perceptron neural network classification,

a dynamic mean perceptron neural network classification model was used to develop a precise detection
system for sewage leakage in pneumatic flap doors of drainage network. Firstly, pressure was
symmetrically increased/decreased by 20 kPa with the inherent critical working pressure P as the center,
and the position and state of the flap door 9 times was continuously detected to form a 9-dimensional
dynamic feature vector. Then, by weighting and summing with the 9-dimensional mean weight vector, the
dynamic mean feature quantity was extracted. Finally, by using a step activation function, the output
threshold classification was used to detect the leakage status of the sewage in the flap door, and the output
threshold was trained to be 3.6. The on-site application system test of Liede Chong in Guangzhou City
showed that the accuracy of the sewage leakage detection of the flap door was 96%. This method
effectively solves the problems of the random and systematic errors of detection results, thereby reducing

the leakage of sewage in the drainage network.
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Fig.1 Structure and principle of pneumatic flap door
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Fig.2 Perceptron structure diagram
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Fig.3 Research route of classification models
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Fig.4 Precision detection process diagram
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Fig.5 On site testing of leakage detection in the flap door
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