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Data—driven algorithm for diving process modelling
and anomaly detection of deep—sea
pressurized spherical shell
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(1. China Ship Scientific Research Center, Wuxi 214082, China; 2. Taihu Laboratory of Deepsea Technological Science,
Wuxi 214082, China; 3. State Key Laboratory of Deep—sea Manned Vehicles, Wuxi 214082, China)

Abstract: Aiming at the difficulty in modelling the diving process of spherical shells, a data—driven algo-
rithm for diving process modelling and anomaly detection of deep—sea pressurized spherical shells was pro-
posed in this paper. Firstly, the spherical shell structures and historical diving data of manned capsules were
analyzed. Then, the diving process modelling algorithm was established based on the long short—term memory
network (LSTM), taking the diving depth as the input and the key hot spot strain as the output. The deduction
results were analyzed and compared with the DNN model and BP model, the derivation error was reduced by
35.89% and 63.80%, respectively. Finally, based on the LSTM model, a data anomaly detection algorithm
was proposed. The proposed algorithm can diagnose and correct abnormal data when a sensor fails.
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