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A Study on the Efficient Modularization of Virtual World
Creation in Unreal Engine
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Abstract In the development of existing games, it is judged that virtual world production was done by
arranging game elements one by one. What is noteworthy here is the question of whether quality virtual worlds
were efficiently produced in preparation for investment. In this study, we propose a methodology that can
build an efficient virtual world based on the concept of modularization in an unreal engine. First, precedents
were analyzed and five reference elements for modularization were extracted. In addition, the concept of an
instance production pipeline was proposed by dividing it into four stages, and the minimum-unit instance
modules for urban virtual world production were compressed into four. Finally, an urban virtual world
constructed based on the minimum unit module and reference elements was implemented and presented. In
conclusion, research on the production method centered on this efficiency is thought to be able to focus the
time that designers or artists had to spend on production only on ideas and creativity. The limitations of the
research are that the basic minimum module is limited to the city, and the derived reference elements and
production pipelines have not been verified when implementing them with an unreal engine. Therefore, it is
expected that various virtual world creation plans will be derived through more advanced modular research.

Key Words : Virtual world, Unreal engine, Instance, Modularization, Pipeline
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Fig. 1. Elder scroll skyrim (2011)
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Table 1. Types of virtual world

Type Case

Digital Twin World

Virtual Reality World

Fusioned Reality World
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Table 2. Method of virtual world creation
Type . Case

Unreal Engine
Blueprint

Houdini
City Generator

QOriginal
Building Generator Tool

Digital
Twin

Assassin's Creed Unity (2014)
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Table 3. Elements for modularization

Type Case

Square modules are used to efficiently build urban instance
modules

The presence or absence of a snap when combining modules
affects the efficiency of the fabrication process
Modularization should take into account various variables such
as the size, angle, and lighting of the building

Programming | Scripting procedural generation with construction scripts
Modification of the child actor inherited from the parent actor
allows you to change and manage the parent actor collectively
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Fig. 3. Randomness of instance module
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Table 4. Example types of instance module

Type Function

Type A
Road & Building
Basic Module

Type B
Highway
Layered Module

Type C
Riverside
Walkway Module

Type D
Artificial Park
Resting place Module
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