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[Abstract]

Currently, due to Covid-19, non-face-to-face activities are underway in various fields, and
non-face-to-face education is also necessary in the education field. In this paper, we develop and utilize
a metaverse-based realistic education platform that combines the latest realistic 3D technology and XR
interactive technology to enhance students' understanding of the latest technology and strengthen their
educational capabilities. To this end, we understand the main technologies of metaverse in terms of
education, investigate contents and application cases of education using metaverse, and compare them
with the proposed realistic educational platform. In the future, non-face-to-face education is expected to
account for an important portion, and more effective learming is expected through the metaverse-based
realistic educational platform developed in this paper when instructor lectures the MZ generation in a
virtual world called metaverse.
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I. Introduction
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II. Preliminaries

1. Technology Trends and Market
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2. Introduction of Metaverse Platform for
Realistic Education

2 =wollA ekt HEf A FSE-2 AREAL PC, Tf
UA PC, 23 37 A, ZE A8}, <] Ay, API

2z O
P =l



Implementation of Metaverse Based Realistic Education Platform 79

deployment Hardware /
Screen Server AP Server
sl Photon Server
sexecutionEnvir. saxeaitables. [
wexecutionEnvir... s = nsh:mse:-\;;f Client_APLWAR
Client 2o
use: User :
Synchronization l .
tuses HUSES ., DB Server
B wexecutables [
Cent0s 7.x =
wexecutables [
o Web Server Mysql
wusEw
Manager PC . ‘»l
uexecutables I:
wexecutionEnvir.., Pk CentOs 7.x
Manager WAS
wexecutionEnvir... Apache 2 use
HTMLBrowser | | |} ___ _ - —--- -2 _
se% 2] -
wusen " === wexecutables | %
Manager. WAR :
v
wuses
ugxecutables q
Cent0s 7.x =
Fig. 1. Proposed Metaverse Platform Architecture
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III. The Proposed Metaverse-based
Platform
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Table 1. Development Environments
Type 0S HW SW
Photon Window Server 2022 Azure. Cloud Server Photon Server SDK
Server Datacenter Azure |vCPU: 4 500 CCU
Edition RAM: 16GB
WAS/ | Window Server 2022 | Azure Cloud Server Nodg.]s
. Maria DB
DB Datacenter Azure |vCPU: 4 Apache T ¢
Server | Edition RAM: 16GB pache fomca
Java
CPU: i7-7700 \L;.“'ty f[;tquazzgf;
Client | Window 10Pro RAM 32GB Isuat Studio
GPU: RTX 2070: 3D Max 2021
] " | Photo Shop 2022
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Table 3. User DB table

FIELD_NAME Type Null| Index Description
user_id varchar(50) | NO | PRI | User ID
user_name | varchar(50) | NO User Name

User Class(Admin/User)

User Type(System/User)

Register Route(Google Namever Kakaotalketc...
Authentication Token

E-Mail

User Connection State

Login Latest Time

user_grade | varchar(50) | NO
user_Kind | varchar(50) | NO
regist_path | varchar(50) | NO
auth_token | varchar(50) | NO
email varchar(50) | NO
user_state | varchar(50) | NO
login_time | timestamp | NO

1.2 Main DB Tables
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Table 2. Space DB table

FIELD_NAME Type Null | Index Description
conference_id varchar(45) | NO | PRI | Conference ID
space_id varchar(50) | NO | PRI | Virtual Space ID
space_name varchar(50) | NO Virtual Space Name
space_code varchar(45) | YES | MUL | Virtual Space Code
invite_code varchar(45) | YES Invite Code
space_desc varchar(50) | NO Virtual Space description
creator_id varchar(50) | NO Virtual Space Creator ID
max_user int NO Maximum User Number
cur_user int NO Current User number

create_time datetime | NO Creation Date Time

space_region varchar(50) | NO Virtual Space Region

model_type varchar(50) | NO
photon_server_addr | varchar(50) | NO
photon_server_appid | varchar(50) | NO

Model 6 Types
Photon Server Address
Photon Server ID

photon_voice_appid | varchar(50) | NO Photon Server Voice ID
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logout_time | timestamp | NO Logout Time

1.3 Avatar
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Fig. 2. Avatar Creation & Edition
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Table 4. Space Types & Features

MAX |Create| Access

SIPEEE No. | Rest. Rest. flncer
) Student Avatar Edit/Interaction/Emoticon/Full
Community |40 above None/PWD Chat/Voice Chat
Admin. 20 Prof. None Avatar Edit/Interaction/Emoticon/Full
Office above Chat/Voice Chat
Data Room | 1 Student None Avatar Edit/Interaction/Data
above Download/Data View

Avatar Edit/Interaction/Emoticon/Full

Conference | 100 Prof. None/PWD | Chat/Voice Chat/Data Upload &
above )
Download/Presentation
Avatar Edit/Interaction/Emoticon/Full
Lecture Prof. Chat/Voice Chat/Data Upload &
Room 100 above None/PWD Download/Presentation/Meeting
Room Portal
) Only ) ) )
Meeting 40 | Nome | Lecture Avatar Edit/Interaction/Emoticon/Full
Room Room Chat/Voice Chat/Meeting Room Portal

1.5 Communication
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Fig. 3. Avatar Communication

2. User Functions
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2.2 Camera View
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Third—Person View Camera Manipulation

2.3 Avatar Manipulation
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Fig. 8. Avatar View Direction of Movement

2.4 Presentation Manipulation
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IV. Conclusions
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