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Concept and Construction Direction of Marine Digital Twin considering

the Characteristics of Marine Information
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ABSTRACT

Digital Twin is positioned as one of the establishment of a digital management system for core infrastructure in terms of collecting
real data and implementing virfual space. However, there are currenfly no integrated three-dimensional marine information analysis
tools and technologies in Korea, and unlike land, new 3D modeling fechnologies and data processing technologies are required to
digitize flexible marine information, but there are limitations in implementation. Therefore, this study aims to present development
directions in four areas: structure, data, modeling, and ufilization plafform of marine digital twin by analyzing frends related to marine
digital twin and digital twin technology elements.
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(Table 1) Marine Digital Twin Policy Promotion Process

Establishment Master plan name
The 1st Master Plan on Marine Spatial
2019.08 Management('19~28)
2020.12 The 3rd Master Plan fqr Oqean and
: Fisheries Development(21~30)
2020.12 The 5th l\/lar_ine Environment
Comprehensive Plan
2021.04 The 3rd Master Plan for Marine Survey
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(Table 2) Necessary Technolog|es for Implementation

of Digital Twin
Technology content
3D content creation
precision enhancement
3D existing data technology
Modeling |automation and artificial intelligence
AR/XR
Modeli technology
odeling real-time refresh technology
visuali |Fast imaging technologies such as
zation/ |AR/VR
operations | compression/retrieval/operation of data
Al/BigDa . . ]
ta/ Cloud Analysis |Analysis technology for 3D environments
Linking Data and Virtual Objects
IoT / 56 Co_nnec Geo—loT
tion | Connection and Convergence of Related
Data
;;‘A\;‘a ‘.ﬂ*‘IK’J‘E‘LEEI%‘ :!,w;\'%/[;aa}
Physical Thi Digital Twin ——
v 29 3 Hol Applicr::iurs
- 1 ELIEI"{ ] -
o= S R\ -
m Algziiopd
*" lf—'l_' 1 oras | "’ O

(ag 1) oXg EY 7S oA
(Figure 1) Steps for Implementing Digital Twin
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3D + AIZHt) = 4D

RSH oy

4DHIOIEHZ =

(O3l 3) s CIXE ER 22
(Figure 3) Marine Digital Twin Model
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(Table 3) S-100 Dependent Product Specification

No Title

S-101 |Electronic navigational chart (ENC)

S—-102 |Bathymetric surface

S—-104 |Water level information for surface navigation

S-111 |Surface currents

S—-112 |Dynamic water level data

S—-124 |Navigational warinngs

S-126 |Marine physical environment

S—127 |Marine traffic management

S—-128 |Catalogue of nautical products

S—129 |Under keel clearance management (UKCM)

S-130 |Polygonal demarcations of global sea areas

S—-131 |Marine harbour infrastructure

S-164 |IHO test data sets for S—100 ECDIS
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