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[Abstract]

As the 4th industrial revolution emerged, the latest technologies such as IoT, Al Big data,
AR/VR/XR are emerging. However, in the field of virtual reality (VR) technology platform services,
there is no standardization and systematic support. In addition, various platform technologies related to
virtual reality have been presented, making it difficult to select an API that should be selected for
development. In this study, we analyzed the method for virtual reality development and the virtual
reality (VR) technology that is being serviced by users. In addition, by presenting the advantages and
disadvantages of each development platform, we intend to present a reference point for developers to
select an efficient platform. In addition, it will help the developer to select an effective equipment and
software platform in comparison with the advantages and disadvantages of various HMD devices used
in virtual reality. The virtual reality (VR) development environment test used products from Oculus, and

the software development environment was tested with two types: WebBased VR and HMD embedded.
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I. Introduction
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II. Preliminaries
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Fig. 1. The scope of virtual reality
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Fig. 2. Virtual reality device

2.3 VR Software Platform
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Fig. 3. Virtual reality SW Platform

7PSEA SW Y SRS 7MY ol AREE A
S UE]9t Unreal Engineo] 1, 7HLA} WAoA] we
VAR FHLASH AR R EE2 FUE Q%o

TD‘ o rlo

2.4 Challenges to overcom in Virtual reality
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“Challenges to overcome in virtual reality”

“The HW field is developing, but the
SW field is sluggish”

Fig. 4. Challenges to overcom in Virtual reality
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III. The VR Development Platform
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Table 1. VR development method type

Web based VR to Device(Web Based)
Serves VR content to the server and only

Exp. views it with VR equipment.
It is server-based and does not depend on
Adv. HMD device, it checks Vvirtual reality
content at any time.
The server must be operated independently
. and the resolution is low due to the
Disadv.

network bandwidth, It
control delicate content.
Standalone VR to Device(Device Based)

It is server-based and does not depend on
Exp. HMD devices, you can view virtual reality
content at any time.

It is possible to implement high-resolution
contents without being affected by the

is also difficult to

Adv. network bandwidth. In addition, detailed
control of virtual reality content is possible.
It needs to be device-dependent and
Disadv. requires dedicated APIs. In addition, each

HMD device must be developed.
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Table 2. Using the Aframe API for VR

3.1 AFrame API

Web 718} 781738 Al-3sH= AFrame API= VR/AR
MRS 913 Tl HTMLE 718732 A3 icHo).
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Ab= JavaScript, DOM API, three.js, WebVR % WebGL
of] FAgE AMASE 4 QlT). Fig. 6+ Aframe APIS A&

<htmI>
<head>
<script src="https://aframe.io/releases/0.5.0/aframe.min js"></script>
</head>

<body>
<a-scene>
<a-box position="-1 0.5 -3" rotation="0 45 0" color="#4CC3D9"></a-box>
<a-sphere position="0 1.25 -5" radius="1.25"
color="#EF2D5E"></a-sphere>
<a-cylinder  position="1 0.75 -3" radius="0.5" height="1.5"

color="#FFC65D"></a-cylinder>
<a-plane position="0 0 -4" rotation="-90 0 0" width="4" height="4"
color="#7BC8A4"></a-plane>
<a-sky color="#ECECEC"></a-sky>
</a-scene>
</body>
</html>
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3.2 Unity WebGL
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3.3 Web based OpenXR
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Fig. 11. OpenXR Implement for VR
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Fig. 13. Sumerian Implement for VR
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3.5. Unity3d for VR
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IV. Conclusions
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Table 3. Satisfaction evaluation of virtual
development

reality

VR development to AFrame SDK[SAT.60%]

Env Web Based AFrame API, Android

Excellent compatibility

Good Independent of equipment
Point Excellent development accessibility
Fast operation speed
No control by device
Bad ;
. Hard to produce various contents
Point

Slow initial loading speed

VR development to Unity WebGL[SAT.50%]

Env Web Based Unity WebGL, Android

Excellent compatibility

Good Equipment dependent

Point Excellent development accessibility
Fast operation speed
No control by device

Bad - .

Point Difficult to produce various contents

Slow initial loading speed

VR development to OpenXR[SAT.30%]

Env Web Based Unity WebGL, Android

Excellent compatibility

Good .
. Independent of equipment
Point .
Fast operation speed
Difficult to control by device
Bad e )
Point Difficult to produce various contents

Difficult to access development

VR development to Sumerian[SAT.70%]

Env Web Based Unity WebGL, Android

Excellent compatibility
Good .
. Independent of equipment
Point .
Fast operation speed

Bad Difficult to produce various contents
Point Additional cost required

VR development to Unity3D Platform[SAT.70%]

Env Embedded to VR HMD Device

Excellent produce various contents

ggiondt Fast operation speed

Fast initial loading speed
Bad D?ffﬁcult to Web. Publish .
Point Difficult to Setting VR HMD Device

Additional program registration
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