DOl https://doi.org/10.13161/kibim.2023.13.2.016

HIEHHAS| Ziut 71=
HMIESMof| TSt o7

A O
=

=2l

3|-7=

h

2 == MA9|

A Study on the Applicability of the Architectural design
process using the Metaverse Experience and Technology

- Case studies of Metaverse Platforms
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ABSTRACT: The concept of the Metaverse has been around not only for play but also for daily use. The interest in Metaverse is
increasing, and various industries such as medicine, media, and financial started to use the new technology for diverse purposes. In
addition, interest in the Metaverse is increasing in the architectural industry, but not much research has been done yet. Recently, some
studies started to study focusing on the architectural design of Metaverse and the technological characteristics of Metaverse. However,
there are limited studies about the utilization of the Metaverse in the architectural design process or construction process. From this
perspective, the study aims to analyze the applicability of the Metaverse in the architectural design process through Metaverse case
studies. In order to accomplish the research goal, the study classified user experience and technology of Metaverse in the literature review
and Metaverse use in other industries such as commercial, medical, media entertainment, and construction industry. Then, this study
analyzes six representative Metaverse platforms according to the application of Metaverse in the architectural design process. Finally, this
study discussed the future direction and potential of Metaverse application in the Architectural design process.
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Figure 1. Volkswagen’s virtual engineering lab
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(b) Medical twin
(Yoon, 2021)

(a) METACL Metaverse
(Kim, 2022)

Figure 2, Medical metaverse and medical twin
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Figure 3. Virtual concert and sports games in metaverse
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Figure 7, Intelligent fitting room in metaverse

(a) Virtual Fitting with
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Table 1, Metaverse experience and technology

Exprience Technology descrpition
Augmented reality that
augments virtual information

User ) .
) ) in the real world using
User immersion ) )
) ) L visual/hearing/smell/taste,
immersion with five ! )
and virtual augmented reality
senses )
that augments real infor—
mation in the virtual world
Utilizing wearable devices,
... | etc., create avatars that re—
Communicati L )
) place reality in the virtual
on using )
avatars world, and directly produce
the virtual world through user
participation
tilizing interaction h
Shared U.Z 9 egpossgc as
. ) voice recognition, motion
interaction . )
recognition, brain—computer
platform ) e .
Interaction interface, and artificial intelli—
throudh gence SW, data in the real
interfages world and data in the virtual
world are interlocked and
interacted with each other,
reflecting each other’s results
together
Buildin
. uilding a Collect all sensor information
virtual world )
(IoT) that occurs in the real
based on the L
world and share it virtually
real world
Virtual Building a
world sense of
reality in the | Model the object in the real
virtual world | world as virtual content
through
simulation
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Figure 14, The VilLo digital twin model with real-time data
(Hudson—Smith, 2022)
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Table 2, Metaverse and its application for architectural design

Metaverse Characteristics of e ) S . .
Description of Metaverse experience and technology Usability in architectual design
platform Metaverse platform
Collect real world data )
: Sharing and management of
through loT devices and )
) ) ) . the construction process
Build a virtual share it on the virtual )
between designers, cons—
world based on world Metaverse platform
izati i the real world of Omniverse to connect tructors, and managers after
Realization of vmua\ design process through AR/
Omniverse | World for real—time the robots and AR/VR VR devices
) collabration of devices
enterprise ) -
designers and Designers can collaborate Designers could carry out
management of data Shared oesigner . real—time collaboration with
) ) in real time by operating ) S
interaction ) } other designers by linking
) various 3d modeling pro—
platform using ; 3d tools such as Autodesk
) grams on the Omniverse .
interface latform Max, Maya, and Trimble
b Sketchup
Developed for the Modify anpl safe flles without
- separate installation of 2d
purpose of Utilizing a cloud—based
B Shared ; and 3d programs
communication and ) ) program and it can be ;
) ; interaction s Several project stakeholders
Trezi user convenience for ) used for communication ) )
, platform using ) can view files on computers
stakeholder s ) for various stakeholders of X :
; ) interface ) ) and mobile phones, so it can
meeting, collaboration, designers and clinets ) )
. be used for meeting in
and presentation ) ) )
various situations
Designers can quickely
Design results can be 2d can be quickly modeled model 2d CAD information
) ) . ) into 3d data
quickly built on the - and rendered in 3d in real ) )
: . Building a sense : . S It is possible to check the
) virtual world, enabling S time and the simulation is . .
Kovi A . of realith in the : o . intermediate results of the
design reviews and h realized by linking with . )
o ) virtual world ) design through AR/VR with
communication with devices such as AR/VR/ - )
clients MR a realistic rendering. In
particular, it could check the
interior realistically
- ) Developing aerial photo— izi —
Implementing a mirror | Building a virtual ping P : .By realizing large—scale
. graphy and map production|  indoor and outdoor spaces
world like the real | world based on _ : :
} ) systems to accurately and in the virtual world, city—
world in the virtual |data from the reall . i I—world iIding i
world and connecting world imp emen mg.rea wor level road and building infor—
asta data in the virtual world mation can be viewed in the
it with interface systems ’
virtual world
Arcverse such as robots, self— )
drivina. AR ete and ) It can be used to derive
reser?t'in s'o\uti.c'ms of ) Conneclmg the real world solutions by simulating pro—
preal vvor?d obroms. |ir Inter:qct|or; anq thAe \/\;tual world by blems during the design
o simz\ation o through interface usmhg interface system‘s process in advace by con—
on such as robots and A necting with AR/VR, BIM,
the virtual world :
and construction robots,
. Connections with interfaces
Building a ) .
Developed for the L such as visual, auditory, )
. realistic virtual ) Clients and users can
purpose of providing a and tactile senses of ) .
Megaworld . - world through . ) experience the building
realistic experience for o realistic technologies o
: realistic ) . ) before it is completed,
clients simulation Build a realistic virtual
world using AR/VR
Provides a Communication Communication using
collaborative work | through avatars avatars Support virtual meeting
Mesh environment for Meeting and collaboration space for presentations in

business—related

Interaction via

in a virtual space by linking

the initial planning stage of

stakeholders in the software Microsoft 365, MS Dyna— design by designers
virtual world mics 365
Provides a virtual space ) )
In urban design projects,
where a large number of . .
) Developed to collect Shared ) citizens can use it as a
Urban design o ) ) people directly present C
the opinion of a large interaction ) o . platform to participate such
game - their opinions by providing . .
number of participant platform as design proposals in

an interface using a game
format

virtual world,
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