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[Abstract]

In this paper, we propose a big data platform that can collect information from various sources collected
at ocean. Currently operating ocean-related big data platforms are focused on storing and sharing created
data, and each data provider is responsible for data collection and preprocessing. There are high costs and
inefficiencies in collecting and integrating data in a marine environment using communication networks that
are poor compared to those on land, making it difficult to implement related infrastructure. In particular,
in fields that require real-time data collection and analysis, such as weather information, radar and sensor
data, a number of issues must be considered compared to land-based systems, such as data security,
characteristics of organizations and ships, and data collection costs, in addition to communication network
issues. First, this paper defines these problems and presents solutions. In order to design a big data
platform that reflects this, we first propose a data source, hierarchical MEC, and data flow structure, and

then present an overall platform structure that integrates them all.
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I. Introduction
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II. Background Technology

1. Maritime Information
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2. Data Source
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3. Maritime Wireless Network

3.1 Terrestrial
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3.2 Satellite
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3.3 LTE-Maritime (LTE-M)
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Fig. 1. LTE-M Network [10]

3.4 Low Earth Orbit (LEO)
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4. Multi-access Edge Computing (MEC)
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Fig. 2. Edge Computing Concept

ITII. The Design Strategy

1. Characteristics of Maritime Information
1.1 Real-Time / Non-Real Time
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1.2 Secure Data
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1.3 Large Size Data
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1.4 Combined Data from Multi-Source
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2. Security

2.1 Protect Ship Location Information
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2.2 Enhanced Network Security
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Table 1. Comparison of Maritime Wireless Network
Network Security Bandwidth Cost
Satellite High Low Very High

LEO Low High Middle
LTE-M Middle Middle Low

VHF/UHF Low Very Low Very Low
3. Reduce Data Collection Cost
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3. Data Flow Architecture
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V. Conclusions

£
o =
3 1o
P~ S
()
)

® o
o
=
el
o
rok
N
1)
2
> 1l
o
i)
oo
ol
o
N
10
ol
1

i)
o > o

P

=
>~
I
d
i)
il
2
[2a)
i)
e
m
|ru
By
V)
o)
=)
ki
o
d
ol
o,
I

2

(@)
-r
i(_“b
el
i)
il
)
=]
1)
gl
i)
4> o
ia)
we
[-')4
o
e

r
S o oR

in)
fu e e
ol

2
=2
pr
o o
o
—n
r <
re
i
g
o
ol
ok
8,
o
|m
ill‘
>
>
i~
|o
U
i)

1
ol we} 7417} Getx]
anEos 24 9 %
Cht 2 =Bolhs 2A
AN L 22siA oore, 3
L osh] o] 7141 o, 241, AR woj
o} FYslo] The A7 233 oRolct 53] AT
2 24 1 77t =2 HolEse FAMoe w2
o} q

1

il
4> oo rr
i
+ o
39,

rr
n

Ne)

> #l ok
o

oo o

i
@ Th8 Hlojele] AR 7o) Fhsdlr ez A
wole] FRES $9) o B S5 A col

=2
A
s

il

2 ok E9h Al 94 AEHlo] Aoz Al
o
1

A

1
3]
A

o
—

O

]

1 gl §
T@i%—%

nr
a
o O

|

]
o

1= Zlol2t o=t

il
il
%

ACKNOWLEDGEMENT

This work was supported by Naval Institute for
Ocean Research in Korea Naval Academy
Research Grant.

REFERENCES

[1] H-G. Han, C. Lee, and Y.-G. Park3, “A Plan to Build an Integrated
Data Platform for Real-Time Data Collection and Analysis of
Extreme Ocean Spaces,” Journal of Digital Contents Society, vol.
22, no. 6. Digital Contents Society, pp. 989-998, Jun. 2021. DOI:
10.9728/dcs.2021.22.6.989.

[2] Kim Seungmin and Park byoung-yong, “A Study on the Public
Service of Big Data in Ocean Information -Focusing on user
requirements of government services,” The Korea Journal of
BigData, vol. 5, no. 2, pp. 2417255, Dec. 2020. DOL: 10.36498/
KBIGDT.2020.5.2.241.

[3] Korea Institute of Ocean Science & Technology, Development of
a comprehensive observation system for ships and an intelligent
marine weather information system, joint planning research final
report, Jan. 2023

[4] Korea Meteorological Administration, Marine weather information
portal, https://marine.kma.go.kr/mmis/

[5] Claramunt, Christophe, et al. “Maritime data integration and



Designing Bigdata Platform for Multi-Source Maritime Information 119

analysis: recent progress and research challenges.” Advances in
Database Technology-EDBT pp. 192-197, 2017. DOI: 10.5441/
002/edbt.2017.18

[6] Ministry of Oceans and Fisheries, Marine and fisheries big data
platform, https://www.vadahub.go.kr

[7] J. Choi and D. Kang, “Prioritizing Maintenance of Naval Command
and Control System Using Feature Selection,” Journal of the Korea
Society of Computer and Information, vol. 24, no. 11, pp. 2197228,
Nov. 2019. DOI: 10.9708/JKSCI.2019.24.11.219.

[8] S. Park, Y. Park, D. Bae, J. Kim, and J. Park, “A Study on Standard
Ocean Lighted Buoy Type System for Real-time Ocean
Meteorological Observation,” Journal of Digital Contents Society,
vol. 19, no. 9. Digital Contents Society, pp. 1739-1749,
30-Sep-2018. DOI: 10.9728/dcs.2018.19.9.1739.

[9] H. Chang and Y. Son, “A Study on Optimal Deployment for
Improvement of EMI between MOSCOS and ES DF Antenna on
a Surface Ship,” Journal of the Korea Institute of Military Science
and Technology, vol. 20, no. 2. The Korea Institute of Military
Science and Technology, pp. 1977205, Apr. 2017. DOL: 10.9766/
kimst.2017.20.2.197.

[10] Ministry of Oceans and Fisheries, Intelligent maritime traffic

information service, https://e-navigation.mof.go.kr/

[11] J. You "Space internet revolution ushered in by low-orbit
satellites," FUTURE HORIZON, pp. 7-12, 2021.

[12] S. Lee, J. Lee, and B. An, “5G MEC (Multi-access Edge
Computing): Standardization and Open Issues,” Electronics and
Telecommunications Trends, vol. 37, no. 4, pp. 46=59, Aug.
2022. DOIL: 10.22648/ETRI.2022.J.370406.

[13] S. Hwang, “Development plan for the Korean military's tactical
data link system,” KIDA Weekly Defense Commentary Vol 18,
no. 5 Jan. 2018.

[14] H.-D. Jang and S.-C. Kim, “A Case Study on the Establishment
of Cloud Management System in Data Centers: Focusing
onG-Cloud Application Case,” Journal of Convergence for
Information Technology, vol. 9, no. 9, pp. 33-37, Sep. 2019.
DOIL 10.22156/CS4SMB.2019.9.9.033.

Author

Junsang Kim received the B.S., M.S. and

Ph.D. degrees in Computer Science and

Engineering from Hanyang University, Korea,
in 2003, 2005 and 2017, respectively. Dr.

Kim is currently an assistant professor of

-

dih
BER (A
Department of Cyber Science at Korea Naval Academy. He
is interested in Blockchain, Big Data, and Cloud Computing

technology.



