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Abstract

Game engines have the advantage of enabling efficient content production, such as reducing development time, with
minimal visual quality guarantees and support for multi-platforms. Recently, game engines have provided various functions
that can easily, quickly, and effectively produce immersive content using virtual reality (VR) HMD. Therefore, this study
conducts a comparative study on the development environment in VR content production using Oculus Quest 2 HMD,
focusing on Unity and Unreal game engines, which are widely used in the content production industry, including games.
First, we compare the basic setup process of building a development environment using Oculus Quest 2 HMD and a
dedicated controller based on a VR template project that includes the minimum functions and settings provided by each
engine. Next, we present a simple experience environment that can interact in a virtual environment and compare the
development environment to use a dedicated controller and the process of building a development environment that directly
utilizes hands through the hand tracking function provided by Oculus Quest 2. Through this process, we will understand the
basic process of building a VR development environment, and at the same time, we will check the characteristics and

differences of the engine and use it as a research that can be applied to various immersive content production.
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Table 1. Comparison of environments of virtual reality (VR)
templates and Oculus integration in Unity.
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Flgure 1.
virtual environment using Unity Engine: (a) Creating a VR

The process of establishing an Oculus-based

template (b) Integration package (c)
Configuring XRRig and OVRPlayerController objects (d)
Base for VR development environment in Unity.
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Figure 2. The process of establishing an Oculus-based
virtual environment using Unreal Engine 4: (a) Creating a
VR Template (b) Add Oculus VR plug-in (c) Base for VR
development environment in Unreal Engine 4.
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Figure 3. Process of interaction development environment
using controller in the Unity Engine: (a) Grabber controller
and grabbable Objects (b) Components for user interaction
with objects (c) Interaction with objects using controller
inputs in a virtual environment based on Unity Engine.
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Algorithm 1.
behavior based on virtual hand joint information

1. procedure Virtual Hand Grab based Real Hand
2. tli], for i = 0,+,4 « find fingertips by name.

The process of implementing grab

d[i] ~ distance between i-th fingertip and wrist.
avg, + the average of d[i] array.
t, = grab threshold value
if (avg, < t,) then
call Grab method
else
call Release method
10.  end if
11. end procedure
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(a) W%t call Grab method

Figure 5. Examples of hand-based grab processing on
Unity Engine and Unreal Engine 4: (a) Wrist and fingertip
points in a virtual environment, the distance between each
fingertip and wrist is shown on the right. (b) Interaction
process with virtual environment according to joint position
information of hand in Unity engine (Top: applying a
physical inertial script using OculusnteractionSampleRig).
(c) Interaction process with virtual environment according
to joint position information of hand in Unreal engine 4.
(Top: Blueprint Scripting Based on Algorithm 1)
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Unity engine (2021.3)

Unreal engine 4

Import
Establishment of development environment b
asset store

Oculus

Integration from Add Oculus VR plugin from project

settings

Player controller

OVRPlayerController

VRPawn

Controller input

OVRInput or Input Manager

Input binding

Joint information of the virtual hand Included

Handsample required

Physical inertia application method

Implement it yourself or

set in the virtual environment itself

use the provided script component

Table 2. Comparison of the features provided by the Oculus Quest 2 based virtual environment of Unity engine and

Unreal engine 4.
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