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[Abstract]

Extended Reality (XR) is a standardized technology encompassing virtual reality, augmented reality,
and mixed reality. In virtual reality, it is common to use a Head Mounted Device (HMD) for the
experience. However, this poses accessibility challenges for users who cannot use an HMD or
experience discomfort, such as dizziness. In this study, we propose a hybrid WebXR service that
minimizes discomfort and provides an immersive experience for everyone in 3D virtual reality. The
hybrid 2-Way approach allows users to simultancously experience PC-based WebGL interactions and
immersive HMD-based virtual reality services through WebXR. Furthermore, to overcome the
inconvenience of installing programs within HMD devices, we implement the proposed method using

web-based technology, enabling device-independent services. Additionally, we maximize user accessibility

by offering WebXR services through 360 panoramas for users without access to an HMD.
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I. Introduction
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Fig. 1. Concept of Hybrid WebXR Service

II. Preliminaries

2.1 OpenXR and WebXR
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Fig. 2. OpenXR provices a single cross—plaform

Fig. 3. Wide interoperability of XR apps and device
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2.2 Web of XR Service

Table 1. Pros and Cons Web based XR Service
XR Pros : Advantages
Service Cons : Disadvantages
® Platform-ind and accessible through web
browsers.
= No need for users to download or install
WebXR separate apps.
® Being a relatively new technology, some of
W WebxR the latest features may not be supported
by all browsers.
= VR and AR experiences may be limited due
to reliance on browser and hardware
performance.
® Provides an easy-to-use entity component
A-Frame system that enhances development speed.
= Familiar to web developers due to its
HTML-like syntax.

Limitations in implementing complex
interactions or advanced functionalities.
Slightly lower performance compared to

n
&
other frameworks.

= Enables the implementation of AR
experiences using web technologies.
m Accessible through web browsers across

AR.js different devices.

= Some features may be limited, especially on
older browsers.

m  Accessibility may be restricted for some
users due to high-performance
requirements and limited device support.

ﬁ ARJs studio

® Provides a powerful 3D graphics engine for
high-quality VR and AR experiences.
= Works on various platforms and devices.

Babylon.js

babyl@

= Steeper learning curve and may require
additional development work for complex
interactions or advanced features.

= Demands higher performance, thus may not
deliver optimal performance on some

devices.
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III. The Proposed Scheme
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Fig. 4. Hybrid WebXR of Unity
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3.1 Unity content production and WebGL
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Fig. 5. Install WebGL and Setting of Unity
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3.2 HMD Controller API Interface for WebXR

Aweb)ollAl 7HAE AAI(HMD)E Alol( EE2])5t
7] YsliA= OpenXR o] &3lM XIS 235k WebXR
F APIE ARESH SeAl B AEERE Aojshs =2
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Fig. 6. WebXR Setting of Unity

Fig.6-2 WebXR API deviceE HAE 2 A sl= 1A
o2 “Active input Handling”& “Both"2 Zd7%st1
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AFE-S “WebXRSettings.cs” A3HE m}U-S E5to] &
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Table 2. WebXR Settings for Unity XR

Functions Value
Reference local = 1, local_floor = 2,
SpaceTyoes bounded_floor = 4, unbounded = 8,
P yp viewer = 16
ExtraFeature hit_test = 1, hand_tracking = 2
Types
. ReferenceSpaceTypes.local_floor;
VR Settings ExtraFeatureTypes.hand_tracking:
. ReferenceSpaceTypes.local_floor;
AR Settings (ExtraFeatureTypes)(-1);

Table 2= WebXR AR o2 C# It AHs|A] g4
Aoz AMgsl=d]. VR & ARES FA] RA|Ystes A4

=ik

3.3 Interface implements for Unity WebXR

HMD %12 |83t 7hae 712 fept 7hoet &
NE AHEshe HAIR side-by-side FEfQ] ot 72t
2 Import3olIt{13]. o] ¢Isl, GUEldN Algate
“Main Camera”= side-by-side FE}Q] 3HS A|55}
7) 915k Zyeliet & 7ig whRIgich,
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Fig. 7. Side By Side Camera Setting for VR

Fig.72 71Are] “Main Camera” 712} 27]S o] 23]
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3.4 Hybrid(Mouse, HMD Controller ) contents
Production process for Unity WebXR

2 oM Cube 7RIS <4 7]8tolA ORe-A o] &5
Drag and Drop +3i5= 1MJx} HMD Controllerof|A]
Drag and Dropst= 818 Afstct

Table 3. Hybrid Control of Web and HMD(VR)

Hybrid Control of Web and HMD

Mouse (Web)
Drag and Drop

HMD Controller(VR)
Drag and Drop

Import File : Import File :
MouseDragObject.s InteractableFacade.cs
Script Code: Script Code:

m_rigidbody = GetCo | Interactables.Interactables

.Grab.Provider:
Interactions.Interactables.I

mponent<Rigidbody>();
Vector3(Input.mousePositi

on.x, nteractables.Grab.Receiver;
Input.mousePosition.y, | Interactions.Interactables.I
screenZ) nteractors;
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Fig. 82 7112 A1 glo]7] 93t Zatolgg Z/k

7o g Zztolf9] §&L2 BoxCollider, CircleCollider,
CapsuleCollider, MashColliderS-0] 9Ja1 7RA|Q] W okoj|
oo} MEid oz A g3y

Fig. 8. Collider Creation for Object Drag

3.5 Implement of Around View and Movement

AT U YA PR mhe 7P R A,
9 9 FAEHAN Around View)h 22 gL 01¢
AR 31 HMD ZAEE2{o] Lsllop Qith. o] HA|
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i &3 718 20 A” ‘WD"ST B YRR
A.3.5.92 gAloleS gck. Eah 0l9A0] AS ofg
8]} Zoom In, Zoom OutC.2 =AFIE = SHCH

O = center point

P = player's position

P1 = the position of the moved player

C = the position of the camera

C1 = the position of the moved camera

V = the direction the character points from the center point
V1 = the direction the character moves from the center point

D = distance between player and camera

D1 = distance between the moved player and the moved camera

Fig. 9. Camera Movement Method
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TlEl2 Jtelle WaE D = Zefojojel 7ozt 7i0] A
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Implementation of Movement
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Fig. 11. Complex Controller for HMD Device
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Fig. 12. Pointer Grabber Facade for Object Grab

Fig. 12=
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Action”: Thumbstick_Touch& AEloj] £712ke TjH
Ex5H= 9HAl “Grab Action”: Q2% T3 HjEo g 7N
Al %l7], “Length Axis Action™ Raycast %347,
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IV. Experiment and analysis

& 2A= Agdrl(Unity)g 7[Hte2 sfo]Hz|=g
WebXRE m=2]4{(Publishing)sal, Algsh= 2p7go|ot.
Fig.132 WebGLZ export ol= WA O Z AAHof|A] A}
23 4 Q=2 indexhtml TUE AAsH= apgolct
o]l export € T2 FAH(ORIA], 1IS, WAS etc)
of FTP2 f=Esl el 4 2ot

Incremental Player Build (busy for 01:40).

|
C_WebGL_wasm Library/Beefartifacts/\WebGL by fmaster_WebGL_s

Fig. 13. Pointer Grabber Facade for Object Grab
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Fig. 14= Vdolld fFUE 2 AR ER1=5 360%= ot
rofo} & oj82 HMD AFR] glo]: All Around View
S 8115t 0|t} Fig. 149] 5] “ARVR™S HMD 4}

12 &M 7MRA Be 20de dAshe Qe
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H:ZoomIn/out, OF-A 21Z:Object Movement).

|
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Fig. 14. Web Based for Hybrid WebXR

Fig. 15= HMD(Oculus Quest2)Z o]&3f 7Hetdo
R4t Zolot. 7P A1l HMD ARgstH A4

Fe120] ofstol A ABT 4 ek,

Fig. 15. HMD Based for Hybrid WebXR

Table 42 XR 242 AZske E} Aju|Agle] u]i
BAMSH 7102 Web Service mEz2]3d XY, HMD
device AP, Install APP: 7St Q-3 AFx|of AR
A9, 360 Panorama View: All Around View A,
Mouse Control : HMD A}&5HA] ofa 0@ AAo] XY,
Unity Asset : FUE|OJA ARgSte 28 =7 XY 52
2 7R A olRg ulm BAE Zolck & 979
Sa O SUE ALNAI it ol AHgst
BA] QAUIAS RIUS 2 9T, HMD golw 1S

= o
o2 FIF YHg A7

+

2
T

Table 4. Comparative analysis with other platform
services

Div Unity XR | AframeXR | WebXR Hybrid XR
WebService | NotSupport | Support Support Support
HMD deivce | Support Support Support Support
Install APP | Support | No Install | No Install | No Install

P
3§0 anora Support Support | Not Support] Support
View
Mouse
Control Support Support | Not Support] Support
UnityAsset | Support | Not Support | Not Supportf] Support

V. Conclusions

ehaQt Z2U192 Qlsl| 7S o
out, Adgat AEY THEAY AR ZAIQ
2j2l AMSSY] e diwoll 7P AulAs FAL
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HMD glol= 7Pd Al 4 @l Hybridg XR A8|AE
AlEshs WS Aok E3F 7189 < 7|9k XR AfH]
2 WEAPE AR £54% APIE shstal 7iEshs
e ARP7] tiwoll /o] Feu[14]15], AY M7l
o] Oet 7= &S] xohks Dol . ol2fst
e BYsh] sl kA S ARt oA XRE A
g 4 Ao, HMDE 7Hl ARHEAR= WebXRE &3l
AT 4 U= stojB|ed d AH|AE Alsith ol&
Aol 7189 WebXR AH]A0] Unity SAE AH|AE
WebGLE E3df] £35t, Unity WebXR AH|AE 7|2
FHE07 ARESHY AEshs WS A4St ol
ol AFE/dat AREAL BdE Stietstal, 7SR 26
Z7F AP Folgol e AZolA Alze =oF9] 7]
2 AlsE 4 A2 AR V|diEH. g% A4, UF
Als 71 53] GPT 7]a2 Z&3F Alsehe WebXR A
gl2o] et Ah fer WS Zlog et

M
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=
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