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Quantitative modeling of ship collision hazards based on complex networks

MI Jialin, ZHENG Zhongyi, LIU Zihao
(School of Navigation, Dalian Maritime University, Dalian 116000, China)

Abstract: In order to improve the safety of water transportation and reduce collision accidents, a quantitative model of ship
collision hazard based on complex network is proposed. By constructing the complex network and calculating the
relationship strength to reflect the relationship between ships, the RDF ( Radial Distribution Function) is used to analyze
the density factor of the ship and discuss the traffic situation around the ship; the centrality of the network is used to analyze
the conflict factor of the ship; and the affiliation function based on the power law of Stevens is used to integrate the density
factor and the conlflict factor to improve the collision hazard quantification method based on ship pairs. In order to prove the
accuracy of the model, example verification is carried out and compared with the method based on the superposition
calculation of ship pairs, and the results show that the present model has a certain degree of accuracy. By analyzing the

actual water situation, the corresponding warning mechanism is discussed, which can be used for monitoring the water

traffic situation and hazard warning.
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Fig.1 Limitations of ship density
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Fig.3 Radial distribution function image
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Fig.4 Impact of distance between ships
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Fig.5 Orderliness of ships

AR TR S LLH"HELT“?EE&@}T
HESLH AR AR R L 6. K 6 *:Eﬁﬁﬁﬂ’ﬁﬁr‘]
R AN 16 3 Xk oz A A 28 v BB A AR AR o il A
RRE AR AR ZR T DA B R A HAR IR D ok
e A WATIREE R 2250 o ISR B R D B R
Fy LR o  JOUA T8 2 s S 2 U e JEE A, R )
AT e 4,

Bl 6 B iR AR

Fig.6  Velocity plane coordinate system
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