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Detain risk of ship’s port state control inspection based on
Bayesian networks

ZHANG Fan, WANG Yuhong"
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China)

Abstract: In view of the complexity and uncertainty of port state control (PSC) inspection, in this paper a
dynamic analysis model is constructed for the detain risk of ship’s PSC inspection using the approach of
Bayesian networks. Upon the sample data of ship’s PSC inspection in Tokyo MOU from 2014 to 2017, the
structure and parameters of Bayesian networks are studied using the BNLearn package of R language. Mean-
while, the forward and backward reasoning of Bayesian networks are carried out to quantitatively express the
interaction among the risk factors and detention, and the high-risk factors that affect ship’s detention are determined.
A comprehensive and dynamic analysis of the detain risk of ship’s PSC inspection under uncertain environment
is conducted. The experimental results show that the model has high accuracy and can provide a valid basis for
inspectors’ detention decision-making as well as safety risk management of shipping companies.

Key words: detain risk; Bayesian networks; port state control inspection; dynamic analysis
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