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Estimation of Water Supply Network Leakage Based on Fast ICA Algorithm
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Abstract: In response to the increasingly severe issue of leakage in urban water supply network,
an in-depth analysis was conducted to examine the variation characteristics of leakage and user water
consumption, as well as the mutual independence of source signals. A leakage estimation model based on
fast independent component analysis (Fast ICA) algorithm was developed. Subsequently, whitening
processing, optimization iteration, and signal amplitude restoration were performed on the observed
leakage signals. A residential community in the northern region was selected as the case study site, and an
experimental model of the water supply network was constructed. The feasibility of applying the Fast ICA
algorithm for leakage estimation was validated under controlled laboratory conditions. Furthermore, the
Fast ICA leakage estimation model was applied to the leakage analysis of the water supply network in the
DS mountain villa project, and its applicability was compared with that of the wavelet transform theory in a
real water supply setting. In comparison with the wavelet transform algorithm, the Fast ICA model
achieved a smaller relative error between the estimated and actual leakage, as well as a higher degree of

similarity in the trend of variation.
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Fig.1 Change in actual leakage and simulated leakage
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Fig.2 Change in actual leakage and simulated leakage
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