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Abstract

In general, implementing a digital twin requires developing everything from the physical model required to build a
virtual world to the interaction between the real world. If digital twin is implemented based on metaverse, the
development burden is reduced by using the virtual world implemented on metaverse. Minecraft is one of the
representative commercial metaverse games, where characters can build the world through various movements and add
functions through mode or plug-in. Therefore, this paper proposes the IoT data synchronization system for the
implementation of a bi-directional digital twin in Minecraft. This paper describes defining the data structure of objects
and objects between IoT platform and Minecraft, designing a synchronization algorithm, and designing an actuating
sequence diagram. For the verification of the proposed system, this paper implements a smart office within Minecraft
through three scenarios and confirm that each scenario works well.
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Table 2. Terms and descriptions of device regsitry

1:1;1

7}

Term Description
. Deployed device information (like
Device T ) ) .
device_id, device_name, item_id, system,
deployment . X
. : deployment_tiem, deployment_location,
information . .
latitude, longgitude)
[tem A information model defining
specifications of device.
ltem common |Common elements of
information  |device(model_name, device_type,
manufacturer, category)
ltem specific |Specific information on devices is
information | defined data item by key-value format
and can be a module by group.

¥ 3. SDTE device registryoll S&517] 28t &l
Table 3. Rules for registering SDT to device registry

Table 1. Terms and descriptions of SDT Rule no. Description
— 1.1 |Domain is category at item common information.
Term Description ; —
- p P ; 2.1 |Deviceclass is item.
Unique name, or “wrapper” which acts fike Deviceclass name is device type at item
a namespace, set by the organization, 22 informat P
Domain company, or project creating the template, oommon n Qrma 1on. -
allowing reference to a package of 03 Dewceolass mgtanoe name is model name at
definitions for the contained ModuleClasses ftem common information.
and device definitions. 31 Moduleclass is existed in item specific
DeviceCl A physical, addressable, identifiable ' information.
eviceliass appliance, sensor, or actuator. 32 |DataPoints is followed Rule no. 4.
A device which may be embedded in or A1 A Row in DataPoints can describe a group at
SubDevice |attached to a device. It is not designed to ~_|item specific information.
be operated as a standalone device. Each group have moduleclass name for
Specification of a single service with one 42 |oonnecting to other groups.
ModuleClasses|or more service methods, the involved - Key is moduleclass, value is moduleclass name
abstracted data model and related events. RW and Name is a pair, the key is sensor if
. Datapoints whitch aspects of a functionality 43 |RMW value is R or actuator if RW value is RW,
DataPoint i .
that can be read and/or written. value is Name.
Actions Actions which consist of more complex 44 For changing a value in actuator of device, add
sequences of operations. ' actuating request form by “request_type”
Property are used to append to Other columns are keys, data in a row is value.
Property ProductClasses DevicesQIasses. and their - Naming for key is followed snake case.
ModuleClass elements with arbitrary 5| When several rows are described about one
additional information. ' feature, they should be described one group.
Event Events whtich can be signaled - Unit should rename “unit_of_measure”.

("published”) by devices asynchronously.

- A value of type has no namespace.
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Table 4. Environment of loT server
Feature Specification
0S Ubuntu 18.04.6
CPU Intel Core i5-7640x
RAM 32GB
SSD 500GB
Hard disk 8TB
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Table 5. Environment of client and server on minecraft

Feature Specification
0S Window 10(x64)
CPU Intel core i7-6700
RAM 24GB
SSD 1012GB
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Fig. 7. Implementation of a smart office
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Fig. 8. Implementation of door open sensor
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Fig. 9. Implementation of fine dust sensor
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Fig. 10. Implementation of air purifier

Common Information

Attribute Value

Item id 1

Registration time 2022-10-12 12:45:32

Model name deviceAirPurifier

Device type customDeviceAirPurifier
Manufacturer DSEM
Category Home

Specific Information

Group Key Value
2 moduleclass airQualitySensor
2 SENsor pm25
2 type integer
2 unit_of_measure pg/m3
3 moduleclass airQualitySensor
3 sensor humidity
3 type float
3 unit_of_measure pct
4 moduleclass airQualitySensor
4 sensor temperatue
4 type float
4 unit_of_mesure °C
5 moduleclass airFlow
5 actuator speed
5 type integer
5 min_value 4]
5 max_value 255
5 request_type range_of_numbers

2 11, ClHlo|A BX|AEE|o §5& S7|EAMT|
HHo| st AFEIA
Fig. 11. Screenshot of information about air purifier
registered in the device registry
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