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Flow Prediction and Burst Diagnosis Based on Adaptive Kalman Filter

GU Jian-gqiang, LIU Hai-xing, ZHANG Chao, ZHAO Meng-ke, ZHANG Chi
(School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Pipe burst incidents can waste a great amount of water and cause serious impacts to the
surrounding environment, and public and industrial life. There is an urgent need for early warning
methods for pipe burst. Based on the real-time metering records collected in the Xishan living area of
Dalian University of Technology, the adaptive Kalman filter method was used to carry out the flow
prediction experiments. The diurnal flow prediction experiments were based on data collected over a year.
The residuals between the predicted and measured curves were used to determine the pipe burst
occurrence. The experiments achieved the purpose of burst diagnosis. The results showed that the
prediction of Kalman filter changed with the trends of the measured curve, and the predicted curve
fluctuated close to the mean of the measured values. The predicted curve was resistant to the disturbance
of the abrupt changes, and was able to accurately predict the flow trend. Kalman filter could improve the
accuracy of the accident diagnosis with appropriately setting residuals.
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Fig. 1 Kalman filter prediction results from March 3rd to

July 18th
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Fig.2  Prediction curves for the typical days
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Fig.3  Flow prediction curves from December 30th to
January 2nd
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Fig.4 Flow prediction curves from February 17th to 20th
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