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[Abstract]

Due to the COVID-19 pandemic, digital technology is rapidly advancing, and research in emerging fields such as the metaverse
is actively underway. However, no prior research examines the development of metaverse environments such as massive
performance venues; especially, there is lack of research on optimizing client-side massive rendering. This study proposes a
method for building an metaverse environment that can sustain crowds made up of thousands on the client side using Unreal
Engine 5, which is an engine for game development, architecture, and simulation. We simulated a crowd of players on the
metaverse platform through Niagara particle simulation provided by Unreal Engine 5 and optimized the graphic resources using
the level of detail and vertex animation techniques. As a result, we managed to accommodate over 100,000 people while

exceeding a frame rate of 60 fps.
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Fig. 11. Whole simulation environment with both LoD and
vertex animation applied
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Table 1. Default values of simulation environment

Name Default Value
LoDO distance 1500
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Niagara Sim Target CPUSIm
Niagara Object Detail — Cast Shadow true
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Table 2. Comparison groups according to LoD distance

settings

Group LoDO distance LoD1 distance
Default 1500 8000
A 100 8000
B 7900 8000
C 1500 1600
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Fig. 12. Simulation FPS by LoD distance and number of
players
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