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Abstract : As the modern maritime industry rapidly progresses through technological advancements, data processing technology is emphasized as a key
driver of this development. Natural language processing is a technology that enables machines to understand and process human language. Through this
methodology, we aim to develop a model that predicts the proportions of outcomes when entering new written judgments by analyzing the rulings of the
Marine Safety Tribunal and learning the cause-providing ratios of previously adjudicated ship collisions. The model calculated the cause-providing ratios
of the accident using the navigation applied at the time of the accident and the weight of key keywords that affect the cause-providing ratios. Through
this, the accuracy of the developed model could be analyzed, the practical applicability of the model could be reviewed, and it could be used to prevent

the recurrence of collisions and resolve disputes between parties involved in marine accidents.

Key Words : Natural language processing, Written judgments, Ship collision case, Cause-providing ratio, Prediction model

1. M & Mo Faw W wohz Yasa gtk AntE g Alx

S8 71 Fopel ng gue] Aus, B8,

Ay Al Agle J1%e) WA @ FAS wsis 4 % A8 vl Awsh aAAgs, gkl 55 (8 A

a9tk o] FolAE AntE gk Alswln Aged A F RS AFATHChoe, 2012). AEFFY A AW TR A

oA Abgel AR HasAL glol SRah A 3

* First Author : iyoun@mmu.ac.kr, 061-240-7283 7 QlEekE vl é}tq’ Areda Al 7R Aesh A
+ Corresponding Author : chalee@mmu.ac.kr, 061-240-7168 2H Fo] 71 4 F4 840l tHKim and Jang, 2019).



Aol el He BEF FEAD A9 AT AE 5 W

olel g AEel A Bad T JuE SRty B
7] ANAE FE FRF )%0] BEAoln, kel o
A 22 A Fal B, A7, 71# FoRTE o)

ol & 3t BAEE= V|Ee] F838 T (Jeong et al,
2018) o]a] H x] jr/}xéoﬂ}q fsﬂN 03]6‘]—_9_ —‘—],1—_—_ 7] o] 1;1] O]H
A 71 eln, 2utE gk Al2gla) pE9-ak Al 2Fo) =
ESAIQ, Aboly] Bk, dli4 aE A Fol dHolH Ao
28531 9 Th(Lee, 2020; Hwang et al., 2022).

ol gt WH sFS webrhe vloly A9 g gl
Aol Ael 7IHE &gstarat gtk Ao e At
o] Ao]E 7| A2 BAste] AFEI) ¢la s &
U FEHE HEAY, 2 vdE 714 odqa g1Zko] ol
gt 4 Qe Aoz S 7IHo|Y(Hyun et al, 2020;
Jeong and Kim, 2016; Lee, 2018). 1] & F-ofs} At obd
Fofo| A xFd o] 2] 7|Ho] F8F 1 91 o™(Kim and Lee,
2023, Lee et al., 2015; Kwon et al., 2020), ©] 7]=& A9F 3
Lokl Ao Y Aba B A A A &skd A g
H2E 7|0 AR E E&E5T 4 91 92 Z(Noh and Kang, 2021;
Weihong et al., 2021) AbaL odbol] 7]ojdk Ro 2 7))o},

ol HAOoR Y Ala ¥ A T 7 ATddAE

-

=
osfkera el AAME BAste] Myl Abae]

53 A 3
TS FE 9dS AEst s ekgink T et
S AurFZEAS A1) ARl & ARE W s At
LA S B o7 1999 29 AWMFEAL A A F
H & AP AI =& vl on, 20079 19 AIAE R &
A ARNE Agste] Alds] oo gk SRR S AR
of 221 o]/Fo] #HEo] 9lal, A AF H&ES Wt
T A HEAte] 8ol As Al F AMube] H &S
U5 (Park, 2015) Hl&oll EAOl QlojA] A9l 7]
A 2 A9 Rt dasithE A4 o] A th(Kim,

and Hong, 2012; Park, 2016).
LU R i [ Rt K B R
Mg BAskE, A FEAbue e A
A AR AAA A Al A3 )
akehaa sl ¥ A oleld

i=] =)
s, w4

g

o
)

]
(o3 Ol:o
ols
-/

(3
rlr JSL‘ 2
o

=
U mlo Y pE Of Y

o
tlo ©i
2,
e
o

Z

o

1
tilo

)

ol

2

"

kI oo
off =
ox,

off L
~
-
2

AEZ} Al FEARL LA B3

o] F4 jdel 7]o1d Aoz 7t

:l:4‘
0%

~
-

G
& B4 82 Fig 19

Written decision Data processing

]

|

Key expressions

assigning weights

]

Cause-providing calculation

[ Applicable navigation determination

]
J
)
)

End

ko] I &S ARtk S de] 1A
7]—];]_

Fig. 1. Analysis Process of Collision Cause-Providing Ratio

Prediction Model.
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Table 1. Data collection status
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Number of collision

Year written judgment
2014 41
2015 79
2016 57
2017 68
2018 75
2019 48
2020 45
2021 46
Sum 459
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Table 2. Keywords by major navigation

Narrow seT“‘fffﬁn Head-on
channels 1 situation
schemes

Responsibili
Crossing Over- ties Restricted
situation taking between visibility
vessels

Fig. 2. Natural language text processing procedures.
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"do course"
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"do course avoid"
"course avoid don't"
"avoid don't occur"

Fig. 3. Bi-gram & Tri-gram samples.
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Table 3. Applicable navigation

No. Applicable navigation
1 “Head-on situation”
2 “restricted visibility”
3 “Narrow channels”
4 “restricted visibility”

5 “restricted visibility”
6 “Crossing situation”
7 “Crossing situation”
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Fig. 6. Sample of regression.
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2) Cause-providing ratio

In this collision, Person A requested to clarify the cause
of accident, and according to the provisions of Article 4,
Paragraph 2 of the Act On The Investigation Of And
Inquiry Into Marine Accidents, the ratio of causation of

the maritime accident of both vessels is apportioned as

65% to the No.307 Sangiinj which was navigating without

keeping a lookout due to falling asleep and not being
35%
keep a lookout as a standby vessel and did not take

vigilant, and to the bow mate,| who neglected to

sufficient avoidance cooperation actions.

Fig. 7. Sample of the Written Judgment No. 2013-006 by the

Busan Maritime Tribunal.
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Table 4. Sample of prediction calculation results

“No. 307 Sangjin” “Bow mate”

No. ‘:apgih;?il;ls cause-providing ratio cause-providing ratio
8 (Give-way vessel) (Stand on vessel)
“Crossing o o
1 situation” 64.0696 (%) 35.9314 (%)

3.4 2RO HE

AZrgk wdlo] Qe s Ayl A8 10 vy wAk A
Z(10-fold cross validation) *'H S AFE-3}8Ith MATLABS &

g 37 skE Aol HolHES AA AHZA S 90%S] 413
B 2d 8h58, 10%S] 4671 S8 Holg AE= &
Tt omn 1~107h4] BE AEd] 3] 8l =E doJH & v}
#H7b ASsAh A5 A3 Bl oF 1-3%2] 2olE B
FEe el

2) Cause-providing ratio

Since more than two persons were concerned in this

collision, and the person involved in the maritime accident

according o the
Act On The

we  will

requested to clarify the cause of the accident,

provisions of Article 4, Paragraph 2 of the

Investigation Of And Inquiry Into Marine Accidents,
examine the cause of the collision between the two ships.

The main cause of the collision was that the Daejin was

negligently look-out as a give-way vessel while the two

vessels were crossing each other and did not detect the No.1l1
Daemyung, a stand-on wvessel, until the collision, and did not
avoid the course of the No.11 Daemyung, Considering that the
No.11 about three minutes
but did not

it is judged that

Daemyung detected the Daejin
betfore the collision and gave a warning signal,

take appropriate avoidance actions afterward,

thchacjin provided 70"/o| of the cause of the collision and the

|No.11 Daemyung provided 30%|of the cause of the collision.

Fig. 8. Sample of the Written Judgment No. 2022-022 by the
Mokpo Maritime Tribunal.
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Table 5. Sample of model validation

[1 1n?? [ 99
Applicable ‘Daf.ejl.n . No.11 Df;te.myung.
No. navication cause-providing ratio cause-providing ratio
g (Give-way vessel) (Stand on vessel)
“Crossing o o
1 situation” 67.4669 (%) 32.5331(%)
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A% olgstel Abne] 9ol AT W& AN ATl
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