@1 LIVERPOOL
JOHN MOORES

UNIVERSITY

LIMU Research Online

Feng, Y, Liu, Z, Jiang, Z, Xia, G, Cao, Y, Wang, X and Wang, H

Analysis of factors affecting ship collisions based on association rule mining
and complex network theory

https:/lresearchonline.ljmu.ac.ukl/id/eprint/23829/

Article

Citation (please note it is advisable to refer to the publisher’s version if you
intend to cite from this work)

Feng, Y, Liu, Z, Jiang, Z, Xia, G, Cao, Y, Wang, X and Wang, H ORCID
logoORCID: https:/lorcid.org/0000-0002-4879-8627 (2023) Analysis of factors
affecting ship collisions based on association rule mining and complex
network theorv. Dalian Haishi Daxue Xuebaol/Journal of Dalian Maritime
LIMU has developed LIMU Research Online for users to access the research output of the
University more effectively. Copyright © and Moral Rights for the papers on this site are retained by
the individual authors and/or other copyright owners. Users may download and/or print one copy of
any article(s) in LIMU Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities or
any commercial gain.

The version presented here may differ from the published version or from the version of the record.
Please see the repository URL above for details on accessing the published version and note that
access may require a subscription.

For more information please contact researchonline@I|jmu.ac.uk

http://researchonline.ljmu.ac.uk/



http://researchonline.ljmu.ac.uk/
mailto:researchonline@ljmu.ac.uk

H49% 443 K& HEFXFFR Vol.49 No.3
2023 49 H Journal of Dalian Maritime University Sep., 2023

SIAREI AR XIIETE 3716, 5. T QIR IUIZ 4 00 52 2 o0 2 BE 0 (R A A el me R R A0 [0 ] R i

KEF241,2023,49(3) :31-44.

BT KRB A W42 48 #0 2 % X 4% 3B 18 1Y

AR ARAL#E S5

=ANESE i)

HRAR R R Tl EER TS 2AE T, 2k

(LREmRE RS filbe L7 KiE

BE AFWHER I AN EEERENEENRE X
% 7 A A A A 2 B E R ALIE, DL SR A A A E
WENRE AL CEANEE A EE AERE T
SACEY & NS A N R Rk & &
B 5 B Apriori % B AL 47 48 5 R B A A8 A 4 P
o E R EAER K EARERXR BALALN
253 0 5% TR AU 424 B9 25 R AT AL 5 L AT 4 SR AR o AT
FEETEERERNELY KHF Lk mE TN
o PE L HE L SR Ik e B R i W R B At
HEMEAZRR LN EHTEB RN, FREW, KB
MAHEERN Y IEEREFRLY A LR L M 45k
B A A AT AEER IR EARLE &
HEHRAEE,
SRYEIR K BT 4 vl B R R BRAN i = B A W
LS| 2=
FE K S U698 MHERPRERD A
N E S :1006-7736(2023)03-0031-14
doi;10.16411/j.cnki.issn1006-7736.2023.03.004

Analysis of factors affecting ship collisions
based on association rule mining

and complex network theory

FENG Yinwei', LIU Zhengjiang' , JIANG Ziyi',
XIA Guoging', CAO Yuhao®, WANG Xinjian "',
WANG Huanxin'

(1. Navigation College, Dalian Maritime University,

Y7 B #9:2023-06-04 ; 1& 5] H #7:2023-07-25

116026;2. FIWIil 292 /R K% LOOM BF9E i, il FIH L3 3AF)

Dalian 116026, China; 2. LOOM Research Institute ,
Liverpool John Moores University, Liverpool L3 3AF, UK)

Abstract:In order to analyze the interactive relationship be-
tween the influencing factors of ship collision accidents more
scientifically and reveal the evolution mechanism of ship colli-
sion accidents, a ship collision accident database was estab-
lished based on the global ship collision accident report,
which included five types of influencing factors; human fac-
tors, ship factors, management factors, environmental fac-
tors, and accident time. The Apriori association rule mining
algorithm was used to determine frequent patterns, associa-
tions, co-occurrences, and causal relationships among these
influential factors. Visual representations of these results were
obtained by using complex network theory. The topological a-
nalysis methods, important node sorting algorithm based on
mutual information theory and edge sorting algorithm based on
the centrality of edge mediations were used to identify critical
influential factors and edges within the network, and evaluate
their robustness. The results indicate that the influencing fac-
tors of most ship collision accidents are relatively active and
the interaction network of influencing factors is closely con-
nected, and factors such as ship tonnage, age, and navigation
water area are more important in interactive information trans-
mission.
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Tab.3 Topological characteristics of effect
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Tab. 4 Nodes importance ranking based on mutual information theory
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