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Abstract © This study recognizes problems in the current system of providing navigation safety information (NSI), which is centered on merchant ships,
to prevent maritime accidents of fishing boats and small vessels in coastal areas. The system proposed in this study is an effective method of providing
NSI to support the safe navigation of small vessels such as fishing boats. First, the status and characteristics of recent maritime accidents were examined,
and NSI service targets were identified. Second, the limitations of the current NSI system were determined, and measures were proposed to establish an
NSI Integrated Platform (NSIP) that ensures the integration, accessibility, and usability of NSI for a substantial portion of the public. Third, to utilize the
NSIP, various NSIs are applied as additional information for the electronic chart system used in the e-navigation ship terminals being developed in
connection with the Korean e-navigation project. Functions that set the audiovisual alarm function to automatically operate when a ship enters a
navigation risk zone is proposed. These functions are technically achieved by reviewing expert opinions of related organizations and professional
producers. The results of this study suggest that NSI can be applied to small vessels such as fishing boats, through the Korean e-Navigation project, to

prevent maritime accidents caused by the human error of navigators.
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Fig. 1. Comparison of the number of collision accidents between
the inside and outside the territorial waters (2014-2018).
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Fig. 2. Comparison of marine accidents caused by merchant and

fishing vessels in the territorial waters (2014-2018).
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Table 1. Types of marine accidents of fishing boats (KMST, 2019)

Year / Case
No| Type of accidents Total
2014 | 2015 | 2016 | 2017 | 2018

Total 212 | 284 | 313 | 365 | 338 | 1,512
Collision

1 | (Including contact 105 | 171 | 152 | 189 | 181 | 799
accidents)

2 | Aground 74 65 | 112 | 116 | 106 | 475

3 | Capsize 22 25 36 47 28 161

4 | Sinking 11 23 13 13 23 87
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Table 2. Causes of marine accidents of fishing boats (KMST, 2019)

Year / Case
No| Cause of accidents Total
2014 | 2015 | 2016 | 2017 | 2018
Total 95 | 107 | 116 | 135 | 98 | 557

Navigational errors
(look-out neglect,
ship position check
neglect, etc.)
Engine handling

76 | 78 | 92 | 100 | 74 | 421

2 | failure and 16 | 22 12 | 22 16 90
equipment defects
3 | Ete 3 7 12 13 8 46
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Fig. 7. Effect of NSI Step-by-step Application and Expectation.
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Table 3. Results of expert opinion survey on three NSIP application

methods
Institution & Survey method ©) @ ©)
Company
KRISO Visit(meeting), Written | O -
NMPNT | Written, Phone - - ©)
KHOA Visit(meeting), Written | O O O
A Company | Written - O -
B Company | Written - O -
C Company | Written - O -

(D Applying NSI to e-Nav ship terminal, ) Audio-visual alarm
function applied to e-Nav ship terminal, 3 Apply NSI to smart
phone apps.
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Fig. 8. Screen shot of ECS presenting NSI (KRISO, 2020).

4.6.2 e—Nav M- H7[9| ECSO| AlMZH U
e-Nay Ak T 7] e] ECSol| Al ZF d&7)% A . 7}

o #sle] TAE AHEeE A ¥ KRISOSF A2

B e-Nav A1t thib7] o] ECS9} GPS Z 2 E oA =

I e 5T 1Ygste] dalehe A 5ol

2 73 3| A] A (Text-to-Speech: TTS) E&S Y3+ 715714 0]

V5= Q/\]g uko)

AA AE71% T+

Q1 SVI10ES o] &3} H

7] 3F o8 AFe ke ¢

Q) HEAT U AgEE
o g JEae

& 2 F
s AF Zﬂil‘fﬂ 3]l

zli:]‘,_
al

oA tt.

- 136 -



1

ot

}-3)

rO

AR 5

i)
i
e
al s

4.6.3 AOIEE Hofl NSI E2HE HE

(1) KHOAZH-E] AvpEES Qb sl
o] 7he A TES B4 w2 Ay %
o]t} AnlEZE < o

;(] o] o]

s§eo] shel NSI A
A-87Fsstthe oA
Fa9d e 5 AETY
A5l GPS Y A7HF &7 T AMu| 27} 7 ek
theFsk sl gk g vl 2 HWAIA] xE0] M
gho] glw 3t
(2) NMPNTo| A &= #h&
off 3t 7l 5F e FF Ve A

Eshilta 8 asgn.

20143 5-E] 2018371A] 53 kel S SAtn B
g A Gl WS lA ARt ofdoll o gk s FALaL
7h 420v W Aol ® Az Al AlEE = NSI
= AT AN FE Hol e A AEA FAR <
ato] ofd A &3 duhe ARAA o] Folgith A& AlE
H= NSI W8 SHdA = Aol thdsje] 5o

A5 Ayl Beg g Fhe Aust vEe

I_,

5”4]7} J—EE] = 4&
7] $18te] NSIP ?# R Fgets dAgete] HAd
A& sldstaat sl

e AxE /Ndste] v 7]
NSIE &3 % Je= SA7|HAA S5
o2 tlaksl tto w EAEH %
FAell AA Faxrt AXo R A o
Rl ZHE NSI Hlo]EE AR Aol &83 4 A
=8

NSIP &-§Qto =2

(1) e-Nav AFQ T} AAIEFo] 7 52 e-Nav A BF TE7] 9
ECSoll thF3k NSIE H-7FH Anj =2 A g-3hot

HE
22
i
2
2

oo R r1r
O
jg oL
H
Y
P

(2) eNav A8} tH7]) ] ECSoll GPS7|¥+ A A7 4375
A e ofAlo] ﬂoﬁﬁﬁﬂ? , A FARL

2
b
2
o
offt
N
ol
B
oflt
2
1z
2o
-
ﬁ>~l_‘
Sor

o
)
L .

Q
=y
_19.
2
1A/

B Ao A Aeret A 7] TES T# 7], ECS(GPS &
2E ¥ AEARLAE ez Bo E w3k A
7EH o g2 e Ao HEHITH

& ATl o] | ol 5 ¥l NsIE &3
2 Ak gekee A

sfe] Al Fol 7hssle)

B ATE NSIP TES Way L BEPe] FHE F
B AYAD) W FF FG BAE P wAd A
By, Aok BEere] J1%H AN FAPUT vy
3 Fgete] QA F7b A7 Adsol ok st

Reference

[1] Act on the Investigation of and Inquiry into Marine
Accidents(2019), Article 17, http:/www.law.go.kr/ (Accessed:
December 2019).

[2] Enforcement Rules of the Ship Safety Act(2019), Article 15,
http://www.law.go.kr/ (Accessed: January 2020).

[3] Jung, C. H.(2014), A Study on the Requirement to the Fishing
Vessel for Reducing the Collision Accidents, Journal of the
Korean Society of Marine Environment & Safety, Vol. 20,
No. 1, pp. 18-25.

[4] KCG(2020), Korea Coast Guard Homepage, Sea Safety Data,
http://www.kcg.go.kr/ (Accessed: January 2020).

[5] Kim, D. H.(2019), Speed Limit Violation Warning Function in

GPS Plotter and ECDIS

Journal of the Korean Society of Marine
Environment & Safety, Vol. 25, No. 7, pp. 841-850.

[6] KMST(2019), Korean Maritime Safety Tribunal, Annual Report,
http://www.kmst.go.kr/ (Accessed: January 2020).

[7] KRISO(2020), Korea Research Institute of Ships & Ocean

SMART-Navigation, http://www.smartnav.org/
(Accessed: January 2020).

[8] Lee, B. W, H. T. Kim, C. S. Yang, and Y. H. Yang(2005),
Cognitive Experiment on Auditory Sounds for Integrated Ship

Trade Ports and Fairways -

Enhancements,

Engineering,

Bridge Alarm System, Journal of the Korean Society of

Marine Environment & Safety, Vol. 11, No. 1, pp. 11-16.
[9] Park, B. S., H. S. Kim, . K. Kang, S. J. Ham, J. C. Kim,

and 1. H. Oh(2013), Study on the marine casualties in Korea,

Journal of the Korean Society of Fisheries and Ocean

- 137 -



oy
k
ol

Technology, Vol. 49, No. 1, pp. 29-39.

[10] Roh, K. S.2014), What is a platform?, Communication
Books, pp. 01-140.

[11] Simon, P.(2011), The Age of the Platform: How Amazon,
Apple, Facebook, and Google Have Redefined Business.
Motion Publishing, pp. 573-580.

[12] Song, B. H., K. H. Lee, and W. K. Choi(2018), A Study on
the Advancement of the Legal System for Small Fishing
Vessels to Ensure Marine Safety, Journal of the Korean
Society of Marine Environment & Safety, Vol. 24, No. 7, pp.
875-888.

[13] Yang, Y. H,, C. S. Yang, I. Y. Gong, and B. W. Lee(2005),
The Basic Study On the Development of Ergonomic
Integrated Bridge Alarm Management System, Journal of the
Korean Society of Marine Environment & Safety, Vol. 11,
No. 1, pp. 17-22.

Received : 2020. 01. 29.

Revised : 2020. 02. 24. (1st)
1 2020. 03. 02. (2nd)

Accepted : 2020. 04. 27.

- 138 -



