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Abstract

This study is to review the concept of digital twin, analyse digital twin cases and suggest
implications. The definition of digital twin is somewhat different depending on purposes but the
importance of visualization, monitoring, analysis, prediction and optimization characteristics are
accepted. In terms of the concept, digital twin cases are reviewed and analyzed. Based on the
analysis, implications from a data point of view for the future development of digital twin in South

Korea are suggested.
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Table 1. Definitions of a Digital Twin
Source: Kim 2018; Sagong 2018; Kim 2019; Yoo 2019; Park et al. 2023

Division Authors Description

Domestic Kim, 2018 - Creating digital twins identical to the physical world

Domestic Sagong, 2018 - A digital replica of a physical asset or process

Domestic Kim, 2019 - Technology that can link real-life models to virtual space

Domestic Yoo, 2019 - Techr\ology that. |mplements the structure, function, and operation of a
physical system in the virtual world and connects them to each other

Domestic Park et al, 2023 - A ertual representatlon of a physical objected used to optimize performance,
using real-time data

Glaessgen & Stargel, | - A computational model of a physical device or system showing functional
Overseas .
2012 features and linkages between elements

. ) - Integrated multi-physics, multi-dimensional, stochastic simulation of an
Grieves & Vickers, . . .
Overseas 2016 as-built system supported by the digital thread to reflect and predict

activity performance over the lifetime of that physical object

- A dynamic virtual representation of a physical object or system across its
Overseas Bolton et al, 2018 lifecycle, using real-time data to enable understanding, learning and
reasoning

- A digital twin is a digital replica of a living or non-living physical entity

- By bridging the physical and the virtual world, data is transmitted
seamlessly allowing the virtual entity to exist simultaneously with the
physical entity

Overseas El Saddik, A, 2018

- Digital twin is a real mapping of all components in the product life cycle

Overseas Tao et al,, 2019 ; . . . .
using physical data, virtual data and interaction data between them
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Table 2. Technological Levels of Urban Digital Twin in Case Studies

Phase 1 Phase 2 Phase 3
Country/City Project/Platforms . o Analysis/Prediction/
Visualization Monitoring S
Optimization
South Korea
Seoul S-Map ¢
South Korea 3D Digital Twin ([ J
Incheon
South Korea loT based Digital Twin [ ]
Ulsan
South K . )
O:ejoncg)]rea Sejong Smart City o
South Kprea Jeonju Smart City o
Jeonju
New Zealand . - .
Wellington Wellington Digital Twin [
Malaysia Digital Twin City Platform
George Town 9 v
A
us . CAVE Project [ ]
San Francisco
USA Tampa Digital Twin
Tampa
Singapore Virtual Singapore [ )
England VU.CITY
London
Europe DestinE(Destination Earth)
Japan Project PLATEAU o
China Intelligent Transportation
Kunming Project
France 3DEXPERIENCity °
Rennes Virtual Rennes
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