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“Metaverse” as Experience Extension

“Digital Twin” as Experiment Extension



DistribuTech 2018:
Big Data, Artificial Intelligence and ‘Digital Twins’

Distributed energy is bringing changes to the power grid that only machine

learning can solve. JEFF ST. JOHN JANUARY 26, 2018
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Copyright 2004 by R.I.Cook, all rights reserved

A digital twin is a simulation of a turbine, engine or some other highly
complex device, rendered out of real data, and run through millions of
different scenarios to try to gain insight into how its real-world equivalent will
perform its best, or when it will fail.


https://www.greentechmedia.com/authors/jeff-st-john

In 2012, EU Flagship Project ...
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Again in 2021, Destination Earth
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The DestinE Digital Twin
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Key Components of DestinE
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Grand Challenge_1_Demographic Crisis

South Korea is the Oldest Country in the World in 2050!
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Grand Challenge_2_Climate Crisis

Arizona Limits Construction Around
Phoenix as Its Water Supply Dwindles

In what could be a glimpse of the future as climate change batters
the West, officials ruled there’s not enough groundwater for
projects already approved.
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City Connectomics
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Social Digital Twin for Smart City

» City-scale Social Modeling & Simulation Platform = Smart City Precision Policy Process

We see the city through it social digital twin. (I.S.E.E)
Dynamic & Holistic Approach to Solve the City Challenges
i

Supporting
I3 (Inclusive, Integrated, Intelligent) Smart City OS Research Development

City Climate Income/Wealth Regional Outdated
Challenges Change Inequality Growth Governance
Smart . . . .
City OS Social Digital Twin

City
Domains Infrastructure Society Economy Environment
Policy to Policy Policy Simulation Platform, M&S/Social Simulation
Foundation Model to Model Integrated Modeling Platform, ML/AI
Technologies Data to Data Data Preparation Platform, BigData/Blockchain
Object to Object Inclusive Censoring Platform, loT/5G/Mobile
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Spatiotemporal

Human Behavior Modeling
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Kepner-Tregoe Analysis (1958)
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Digital Twin Layers

» City-scale Social Modeling & Simulation Platform - Smart City Precision Policy Process

- . - . "y o)
Digital Twin fDlgltaI TW|n\ Digital Twin
Service_1 Service_2 Service_N
s " \ ~ \ )
Virtual . .. 4D Data Visualization
Reality Visualization Layer Spatial Modeling/Simulation
f Multi-modal Simulation |
Simulated . - . . :
Reality Simulation Layer (Near) Real-Time Simulation
L Large-scale Supercomputing |
Estimated Data Analysis
Reality Complex System Modeling
Measured Large-scale Data Management
o Data Layer 2 2
y Cleansing, Engineering
Real . Data Assimilation
Reality Device Layer Synchronization
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3l_Inclusive, Integrated, Intelligent Data
Platform
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Korean Ocean DT R&D Project

Need for three-dimensional Need to study unique digital twin

marine use and management technology of ocean reflecting
reflecting marine ecosystem unique characteristics of marine
space
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The Concept of K Ocean Digital Twin

Real world information(Big data platform of Ministry of Oceans and Fisheries)

water temperature/salt

o
Details

< Ocean Digital Twin Data

DT-type standardized dat4

static data

(2-\ numerical data
Details

D Integrated Marine Space
Management Utilization System

|

Scenario—based

policy simulator

Observation of ebb and flow/tidal current/wave/  Exploration of depth/submarine/submarine formation aerial photography
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Ocean Digital Twin Framework

3D modeling/simulation results

Simulator/utilization system linkage

Operatina System ata/system/Security Management

3
Customized marine forecasting Qa;

Establishment of Utilization Services

(numerical model) information service”

Ministry of
Sources, Oceans and
Fisheries




Ocean Space Policy Simulations

Development of Ocean Space Policy Simulation Technology

Scientific and objective marine space planning and management support technology

Diversification of activities and technologies in marine space and securing responsiveness to future uncertainties
Securing technology to support compartmentalization and utilization/environment/safety management of marine space
Linkage of Ocean Space Integrated Information System and Digital Twin-Based Simulation and Decision Support

Ocean Space Value Change
Assessment Simulator

Ocean Space Monitoring
and Management Simulator

A Simulator for Predicting and
Utilizing Changes in the Fishing
Environment

Ocean Tourism Forecast/
Use Value Assessment
Simulator

Simulator for Analyzing the
Impact of Physical
Environment on Utilization
and Development

Simulator of Conflict and
Future Demand Analysis of
Ship Activity
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Dr. Chang-Won AHN

digitaltwin@megazone.com
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