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Residual Life Prediction of Submarine Pipeline Based on WS-LSTM

LIU Ying, MA Liuying, WANG Lifan
(College of Artificial Intelligence, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Submarine pipeline is in a harsh and untouchable environment and its safe operation is subject to many chal-
lenges. In order to ensure the safe and stable operation of submarine pipeline, it is necessary to predict its residual life. How-
ever, traditional residual life prediction of submarine pipeline largely relies on the experience of experts, and the accuracy of
prediction is low. In order to further improve the accuracy of residual life prediction of submarine pipeline, this article pro-
poses a residual life prediction method based on WS-LSTM, which is the residual life prediction method of long short-term
memory network (LSTM) based on wavelet transform (WT) and stacked auto-encoder (SAE) . Compared with LSTM and the
GRU (gated recurrent unit) , the residual life prediction method based on WS-LSTM has improved in various evaluation in-
dexes.
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memory network
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Fig. 1 Schematic diagram of residual life prediction method based on WS-LSTM
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Tab.1 The input of submarine pipeline residual life pre-

diction
TiEgS EEEN KR /mm 0 SE R mm R /mm
1 4:16 13 38 14
2 5:32 15 25 42
3 4:24 14 19 37
4 5:22 13 19 32
5 4:18 13 19 22
6 4:28 18 38 14
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Tab. 2 Experimental results of submarine pipeline resid-
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ual life prediction

(RN T RMSE MAE
WS-LSTM 0.981 0.034 0.003
LSTM 0.919 0.110 0.012
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Fig. 3 Diagram of submarine pipeline residual life pre-
diction based on WS-LSTM
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