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Abstract This study focused on the usability and the difference between VR and AR technology in the
FEM/CFD simulation environments. First, this paper explains the current status and prospect of the
VR/AR technology and conducted a case study on the VR and AR service in the FEM/CFD simulation
environments. In addition, we made the evaluation strategies for usability by a review of previous
research. And then, after Interviewers participants who use of simulation at a specific site C to we
investigated the usability of the VR and AR service based on the mobile device in the FEM/CFD
simulation environments. The result of this study is look forward to be used as a design service to form

a VR and AR service in the future.
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Table 1. Related works

Relate work Field Research Topic
[71 Engine Simulation Simulation and Visualization in Manufacturing
[8] Manufacturing Virtual Prototyping and Simuation
[9] Iron/Steelmaking Virtual Reality Visualzation of CFD Simulation for Iron/Steelmaking Process
[10] BIM of Architecture Visualization of BIM CFD Simulation Results in VR Environment

2.3 X/ AlZH0]1M4 20foM LA JIE

FXAA 7eS AR AT AlEE A AT
Satote] AAIzEo &2 HolEFo 2 AR AlEd0]
ANE Hrf AWH 0 R QIAStAL ol = YeFE T
ot AR B84 FRtolA AAIRECE AlEEo]
A 9%t g E(E7133719] 45, B £5 5)
E FAck A EQIeEN 1 ATE G8F0R
4% 4= Qk. ol2fgh FAEA Ve A Yo £
A g AlEEold ATt BAS A3 EEN aiEo
2 289 5 11l

Q7R FFAA 71e2 thget X Yo A&
o]d EolollA 5] A7t M= ojgirt. Hio] @ OJEt
Holo A= CT (Computed Tomography) SlolES
FXEAA o= ATE FE FH6IeH[12],
714 4 AR EollAe CAD(Computer-Aided
Design) 59 3D A Ho|el& AMgALEC] AHH o=
AESH =90 = UeE 334y 44 2d 9 x5
A AiE 7HAEkeke dTEo] SR IRH13-16]. E
3 A-A7| RN E 4 ZAaE FAAA FH0lA
7Bt O A AEEoR AET £ e AT
7t = EAA AFE2 Table 29 £t

f

N

HE o

G

3. AEu o 2Nz
3.1 A2 I3t ALY 7

Table 2. Related works

2 AFolA AAE Aol ATt Betd M/ SAE
A 7HE fAAECIA FAYY|= Fig. 13 2ol
Post-Processing®} Visualization®.2 ¥t} HA
FA AT CFD Z44 &8 F 71 dE] &g
H& SWSl OpenFOAME} Fluent 59 A& &Hof 9
A A AW f5 2 LAE -2t 59 Fa%t
JBE &8sttt

Post-Processing@Ao| A= ALME SAII4E0E
ggsto] mHY FolA AL F5A17]7] ATk E
d dlolElE A/%ttt. Hlolg Ato]=7} wie- & f-AISH
AARE HE2A EAsto] HFE) blolEE AT

Visualization@A ol A= siA Azl izt 7pAl3} 2
A= Yottt AE AEstE a@PEE EEolo
[A4E A5k, o|gA BAHHE Mg 8AF 4
910l W (mapping)ste] ZIE 7HASI

CFD Solver Visualization
OpenfFOAM, Fluent, CFX etc)
Scene Data

pr—

i I

Post-processing

AT Mgt
Element Extraction Mobile \ it
Client |
Data Reduction - Lightweight Dat
*GRID
“Streemiine
‘Scene Data Generation j @ e

Environment Tracking
\ )

Fig. 1. System structure

Relate work Field

Research Topic

[17,18] Manufacturing Part

Visualization of Temperature Simulation Result in the Augmented Reality Environment

Interaction with Motion and Gesture

[19,20] Architecture Engineering visualization of Architecture Design CFD Result in the Augmented Reality Environment
[21] Plant Simulation visualization of Plant Simulation Result in the Augmented Reality Environment
[22] Air Flow Simulation visualization of Air Flow Simulation Result in the Augmented Reality Environment
[23] Product Design visualization of Turbin CFD Result in the Augmented Reality Environment
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Table 3. Participants

No Gender Age Job
1 Men 35 Researcher
2 Men 36 Marketing Director
3 Women 27 Seller
4 Men 36 Marketing Director
5 Men 28 Seller
6 Women 32 Marketing Director
! Women 24 Seller Fig. 3. AR application
8 Men 29 Researcher
9 Women 35 Seller
10 Women 27 Seller Table 4. Tasks
1 Women 40 Seller Task Description
12 Women 32 Seller Layout View/Hide Volume Model
13 Women 2 Seller AirCleaner View/Hide Only Air Cleaner
4 Men 39 Researcher Clean Area View/Hide Volume Contour
2 Men 2 Seller Clean Path View/Hide StreamLine
Move Particle View/Hide Particle Tracer
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Table 5. Usability principle

Components Principle
Credible is it always accessible to Service?
is there any inconveniences in analyzing the
simulation result?
Useful

is it easy to find the search analysis result?

Does the analysis service work properly

is the procedure of analyzing in the service easy to
understand?

Convenient is the interaction of the interface clear?

is the process easy to analysis while visualizing
analysis result?

is it easy to find what you analyzed before?
Findable

is it easy to analysis & navigation what you want?

is the menu, icon and button easy to understand?

Desirable

do you feel pleasure in the service of the analysis?
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