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In this paper, we examine the application of the Bayesian network for accident
occurrence modeling, which can reveal the causal relationships between human factors in maneuvering
vessels and ship collisions. Then we create risk analysis models for the collision accidents using the
Bayesian network. This model consists of three major components which are; (a) the model of ship
maneuvering, (b) the model of collision factors and, (c) the model of effective factors for Risk Control
Options (RCOs) as safety measures to reduce collision risks. Collision Risks are analyzed by using the
conditional probability table calculated using the constructed collision database. Evaluation of RCOs for
collision is calculated using the effective dominance index. Finally, a trial cost-benefit analysis for
RCOs is considered through gross cost of averting fatality index in the guidelines for Formal Safety
Assessment (FSA) approved by IMO (International Maritime Organization) in 2002.

Formal Safety Assessment



IMO
SOLAS(The International Convention for
the Safety of Life at Sea)

IMO 1993
MSC(Marine safety conference)62
IMO

FSA(Formal Safety AssessmentA)

FSA
2007
MSC83/INF.2
FSA
IMO
MSC
(Balk carrier safety)
(ETS)
(ECDIS)
FSA IMO
FSA

ET(Event Tree)
FT(Fault Tree)

IMO FSA
FSA-EG
IMO
FSA

2500
30%
FSA

FSA

1)
2)
IMO FSA

3)

CVM
FSA



FSA

FSA Step 1
Step 2
Step 3 RCO,

Step 4 RCO Step

5
FSA

FSA

b)

a)
b)

b)

FSA
GCAF(Gross Cost of Averting
Fatality) RCO
GCAF AC
AR AC
AR

a)
b)

IMO(International Maritime
Organization)

FSA(Formal Safety

Assessment)

b)

200

Variation tree analysis (VTA)



a)

a)

b)

(CPT:
Conditional Probability Table)

FSA
GCAF(Gross Cost of Averting
Fatality) RCO
GCAF AC
AR AC

AR

a)RCO AR

RCO

RCO

o )

RCO

AR
b)GCAF
GCAF
FSA

CWM
Contingent Valuation Method,

a)

b)



15

128  pp.81-88

128

pp-141-147

Takeshi SHINODA, Katsuhisa YANO
Development of Evaluation Methodology for
Outfitting Equipment by Application of
Multi-criteria Analysis -Application to
Ballast Water Management Systems-, No.12
Asian Navigation Conference,
Busan,Proceeding of Asia Navigation
Conference Korea Institute of
Maritime and Fisheries Technology,
pp.224-232

Takeshi SHINODA, Sumanta BUANA, Putu
HANGGA, Katsuhisa YANO Establishing the
Evaluation Analysis Model for Material
Transportation System, Proceeding of
SENTA (International seminar on theory and
application for Marine Technology),

, 2013, pp.69-74

No.16, 2013, pp.303-304
Yuka TAMURA, Takeshi SHINODA: Risk
Assessment on Collisions between Fishing
Vessels and Cargo Vessels, Proceeding of
International Maritime Conference on
Design for Safety
Takeshi Shinoda: Risk assessment
approach for maritime safety -Application
to Collisions between Fishing Vessels and
Cargo Vessels-, International Conference
of Safety, Intelligent Technology Marine
Accident Protection and Salvage,
vol .1, 2014
Sumanta Buana, Takeshi Shinoda:
Establishment of Evaluation and Decision
Making Model for Cargo Transportation
System in Indonesia, The Journal of Japan
Institute of Navigation,
vol.131, 2014, pp.149-158
Sumanta Buana, Takeshi Shinoda:
Establishment of Model Evaluation and
Selection Model for Domestic Container
Transportation, Multi-criteria Analysis
Approach,The 9th International Conference
on Marine Technology,
vol .9,2014
Takeshi SHINODA and Koji URU:

Establishment of Risk Assessment Model for
Ship Collision using Applied Bayesian
Network - Collision Accidents between
Fishing Vessels and Cargo Vessels -,
Transactions of The Society of Naval
Architects and Marine Engineers, ,
vol.123,2015, pp.101-112

vol .20, 2015, pp.195-196

vol.21 2015,
pp.195-196
Vol .3No.1.2015, pp.45
vol.21 2015,
pp.1-2

vol .20 2015, pp.203-206

15

2013 05 30 2013 05 31

2013 05 30 2013 05

31

Takeshi SHINODA:Development of
Evaluation Methodology for Outfitting
Equipment by Application of Multi-criteria
Analysis -Application to Ballast Water
Management Systems- Asia Navigation
Conference 2013 10 23 2013
10 25 Korea Institute of Maritime and
Fisheries Technology

Takeshi SHINODA:Establishing the
Evaluation Analysis Model for Material
Transportation System
SENTA(International seminar on theory
and application for Marine Technology)
2013 12 03 2013 12 03
University of ITS, Indonesia

2013 05 27 2013 05
28
Yuka TAMURA: Risk Assessment on
Collisions between Fishing Vessels and
Cargo Vessels International Maritime
Conference on Design for Safety 2013



11 25 2013 11 27
Jiao Tong University, China

Takeshi SHINODA: Risk assessment
approach for maritime safety -Application
to Collisions between Fishing Vessels and
Cargo Vessels- International Conference of
Safety, Intelligent Technology Marine
Accident Protection and Salvage ( )
2014 05 15 2014 05 17

Shanghai

Sumanta Buana: Establishment of
Evaluation and Decision Making Model for
Cargo Transportation System in Indonesia
Japan Institute of Navigation 2014 05

22 2014 05 23

Sumanta Buana: Establishment of
Model Evaluation and Selection Model for
Domestic Container Transportation:
Multi-criteria  Analysis  Approach
International Conference on Marine
Technology 2014 10 24 2014
10 26

Takeshi SHINODA: Establishment of
Risk Assessment Model for Ship Collision

using Applied Bayesian Network -
Collision  Accidents between Fishing
Vessels and Cargo Vessels - World
Maritime Conference 2015 ( ) 2015
11 03 2015 11 07 Rhode

Island Convention Center, US
2015

05 25 2015 05 26

2015 11 16
2015 11 17

2015 05
28 2015 05 29

2015 11 16 2015 11
17

2015 05 28 2015
05 29

2015226884

2015 11 19

(¢)) SHINODA, Takeshi
80235548

() TANAKA, Takashi
70432854



