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A Study on the Effect of HMD VR Technology on Design
Application:
Focusing on 3DEXPERIENCE Platform VR
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Industrial Design Engineering, Korea Tech

2 o HT/|Ye HAZ NE BE 3HS YHoln NS 714 SYUstel Y4711 k. B3 [CTYIE]
Ze9E ERBo] Yool 719 L FuANL BAY BE 12»% A7 G E5e] SHOR A7

B £ 7w 4 71 Aol 9FE FL ATk o] ERES E83 HMD Hufe|A9] 7MIEA Vet 8%
& 719 Mz Aol HaL Qlrk. ofd & Ao W 12}%0; 3DEXPF HMD VR 7]7] 7I§to2
HARelel E85= VR 7152 AASHA, 24502 shojA AY HolHE 272 dERAE &3 dARl 284
AT 9 o] ol A3t AFsIAct. A A ARl 28 59 Oﬂ 4 3DEXP9} HMD VR 7]&2 L% A4S
7HAAL om, w7l Bl A2 7] 8.919] HMD VRO| SA%A4E Soto] HArel &8 foujdt 2oz =3
o oty A FHstEe A7didel AnzE duislshrlols #5351t SHAYE HMD VR 7l& =902 w53 7H3d

A7l 789 & FolH, VR 7I& &8§ SHAA 47 gtk AolA gurt Sl

Abstract Recently, companies are growing by introducing rational and optimized technology for all
processes, including design. In particular, the emergence of ICT-based cloud platforms has given rise to
solutions that are equipped with all the necessary business services in corporations and schools,
affecting technical education and corporate growth that have not been experienced thus far. The virtual
reality technology and convergence of HMD devices utilizing this platform is a new turning point in
corporate development. Therefore, this study tested the VR functions used in design based on 3DEXP and
HMD VR devices. Second, design utilization and this issue were examined through a survey based on the
experimental data. The results showed that 3DEXP and HMD VR technologies are closely related in terms
of design utilization and have demonstrated their mediated effects through statistical analysis.
Nevertheless, it is not enough to generalize some engineering students as a result of the study. On the
other hand, the introduction of HMD VR technology is one of the pillars of education and the

implementation of virtual reality technology.
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Fig. 1. Research flow
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Fig. 2. Application of Motion Tracking Technology
and Tracking Data Transmission and
Application Path of VR Device [4]
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Fig. 3. 3DExperience Platform12 Brands [7]
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3D Apps Description
> -3D design and design in the entire production
o5 process from product basic idea planning to
LA design, analysis and assembly
-3D CAD Used for product design with an easy
and simple use environment and provides
j;,S physical specifications.
o -Used in product design, mechanical and

mechanical design, electrical design, and
electronics.

-Solutions that model and simulate the Earth to
improve the predictability, efficiency, safety
and sustai-nability of natural resources

-Biological and material modeling and
simulation of scientific data management,
including scientific pipelines, laboratory
management and quality control, and health
and safety environmental management
operations.
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Fig. 4. 3DEXP 3D MODELING App.[8]
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Fig. 5. SteamVR Platform.
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Fig. 6. Navigating a Virtual Environment Using HMD
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Option Description

- The VR wearer can move the head and
body in place to see the product and
to the left or to the right.

Examine

- Free to move, similar to weightlessness.

- Can move according to the direction of
the controller.

- Speeding up with a controller can
cause dizziness

- Unlike the fly mode, the Z-axis does
not move.

- VR wearer can see the product while
walking and experience the closest.

- VR experience without motion sickness
while properly checking with VR
experience.

Fly

Walk

- VR experience without motion sickness
while properly checking with VR
experience.

- You can specify a location in the
virtual environment and teleport to
that location.

Teleport

Fig. 7. HMD Configuration / Navigation [9]
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VR option Description HMDVR
il
Natural | You are now on the ground.
Experience - Enter the height value from the
basic ground of the object.
- User is standing on the floor
Designer |- HMD camera position is
Experience | attached to the head.
- Enter the user's actual key.
@Ambience has three settings
- mall model (less than 30cm),
Natural - Small and medium sized models
Ambience | (30cm ~ 1m)
- Related to large models (less
than 5m)

Fig. 8. HMD VR Model [10]
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VR Description HMDVR

option
Hide / - Hide or show objects

show

- Design the inside of the product by
cutting the cross section of the
model using a transparent cutting

Section plane.

- Define the style, transparency, or
location of the cross section or
which part of the model should be
displayed.

- Disassemble and assemble the product =

Explode |- Create audio recordings and mark
them for later use.

- Measure the distance between
objects or two objects.

Measure -

- Compute position, length, or area
when pointing to a single.

- In render mode, the default color,

Render . .
transparency, line, and monorenderi
mode
-ng.
Transpar |- Select the transparent mode to
ency check the inside of the product.

Fig. 9. Product Explore
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Table 3. Factor Analysis & Reliability Analysis
Ingredient
No Factorl Factor2 Factor3 CIXF ia;h
HMDVR | Design Utili.; 3DEXP i
10_4 .810
10_1 .785
10_2 783
10_3 732
10_5 727 935
10_6 726
10_7 .640
10_1 .593
13.4 773
13.5 709
133 597 815
13_.2 579
11_4 904
11.2 761 .881
11.5 .695
KMO(Kaiser-Meyer_olkin) 767
Chi-Squaretest 743.636
Bartlett (DF) 136
(P value) .000
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Table 4. Correlation Coefficient

. Standard A
Variable : Average L
Deviation [ Ry, D.U. i 3DEXP
HV 417 630 1
D.U 433 563 661" 1
3DEXP 420 689 6617 549" 1

**. p<.01 H.V.: HMD VR

Table 5. Verification of Mediating Effects on the
Applicationof 3DEXP and HMD VR

R*
DV | LV. | 5 | SE | # | ¢ P Fo| R
D A2 [1.629] 0.422 3.860 | .000
37.260
VR [3DEXP|0.605| 0.099 | .661 | 6.104 | .000 601
(437)
A4 12.448| 0.420 5.823 | 0.000
3DEXP 549
3DEXP|0.449| 0.099 0549 4547 | 0.000 20676 (J
A2 [1.677| 0.428 3.919 | 0.000
3DEXP|0.162| 0.117 (0.199| 1.389 | 0.171
D.U 19.936| 677
H%D 0.473] 0.128 0530 3.704 |0.001 | | (0.436)

*p<.05, **. p<.01, **p{.001 D.U : Design Utilization

I A sl9EE 19A4(F=37.260, p<.000) 224
(F=20.676 P<.000) 394I(F=19,936, p{.001)°4] B
Frefeittal ebgtt.

HMD VRO ti7fiis== stof ]l &-82f v
o F RPolA ARSRE SR pEhe vwlasiEE
0.549) 0.199%& &2l & 5= Atk = ol A7 4
o4l HMD VR wi7lei2=7} wipa st} Qicka 2Hshed
ot dEHos B 979 3DEXP EHES 8%
HMD VR £/4& 583 Wi7l &L dith= 20 59
A

54

4. Z2E

E AT X7 AFEA] gord Azsga ozt
ol &g ZHol|lAx] HMD VR 71719 QlEjglo| Ao s}
AotaAt sttt A7 3DEXPE 83t
HMD VR tH}e]AQ1 HTCAR] Vive prog ASsH= 749

29,
dr

A i e MPALES 7[uto & HMD VR 71719
3 570l Histe] o4 275 AL, Alx
A=3h Ao

9]
7|9k 22 EFEI HMD VR7I71E 3
2 TSS9 3DEXP 19 oA SEAE giitez
AATAE B4t

441} AR S8 SHollA 3DEXPYF HMD VR
QQIEAW AFrRAo 32615 dut 991 o] 0.6
ol EA AL, ARIEA A AEASTE 0.6 oL
2 Aol v =rta wakEQich wpR|et w7l 31
£4 uj7] 291 HMD VR 2%10] Tz}l 8o f-ou]
o7 FHEAh
AT ok Y FHES ATt A=
sl7)oll= FEstt. SRR HMD VR 71& &9
S3t 7VFEA7IE 749 g Fold, VR 71 &
of| A gelitks dolA 9rlzt qich
FF AT YFoE T 7R WS AT AA,
3DEXP 9 thfgt VREHES] 7|92 st &
7} E8sitt &4, WS3 vEo] AGERT 7|Hol
Al 87127} = VR 945 Boto] 7H3E A tX
g EQoR s dol|A Hag Ad+E AFF 9
ojct.

oo

il

<t
LR

r
B

=]

e

Kl

teiil
018
Ean

oo rlo
Iy
‘ rE

19‘1_5

o

Ol

References

doopedia,
https://www.doopedia.co.kr/search/encyber/new tota
ISearch.isp (accessed Jan. 31, 2020)

Yunsung Cho, A Research on the Systematization of
the Augmented Reality User Interface Design According to
the Expandability of the Visual Perceptions of the
HMD, Ph.D, Univ. HanYang, pp.30, 2016

Deokwoo Lee, Virtual and augmented reality application
technology trends, ITFIND 1872%, 2018."

Klaus Petersen, LPVR Location-based VR Tracking
Introduction, LP-RESEARCH, [cited, 12, Jul 2018]
Available Form :
https://lp-research.com/location-based-vr,
Jan. 31, 2020)

(accessed



https://www.doopedia.co.kr/search/encyber/new_totalSearch.jsp

HMD VR 7]&°] Al &80 v I3 B

%7 3DEXPERIENCE S#E9] VRS F4OoZ

(5] Kim, Junwon (2017). 3DEXPERIENCE PLATFORM
Smart-Safe-Connected System. The Korean Society Of

Automotive Engineers, Workshop, 43-53

Jae Seung, Choi (2019). [Software Information]
Cloud-based Platform, 3DEXPERIENCE. The Korean
Society of Mechanical Engineers, 59(2), 20-22

9

[7]1 Bernard Charlés, How to Use the 3DEXPERIENCE
Platform: Features and Advantages dassault systemes,
[cited 2018 July 10], Available From:
https://www.technia.com/blog/how-to-use-the-3dex

erience-platform (accessed Jan. 31, 2020),

Bernard Charlés, 3DEXPERIENCE Portfolio,
2018 July 10], Available From:
https://www.3ds.com/products-services/
Jan. 31, 2020),

[8] [cited

(accessed

[91 Dassault systemes, (2018), Catia 3DExperience
Immersive Visual Experience, [cited Dec. 2018] ,
https://www.3ds.com/search/?wockw=vive (accessed

Jan. 31, 2020),

[10] Dassault systemes, (2018), Catia 3DExperience
Immersive Visual Experience, [cited Dec. 2018]

https://www.3ds.com/searc (accessed Jan. 31, 2020),

0] A #(KyoungSoon Lee) EsEE|
+ 20124 89 : IS oficH|
o] Athete (HJARIEAIAY)
19894 9¢¥€ ~ 20004 3¥€ : SK
StolYAF) FAATH

+ 20009 49 ~ 20064 7Y : A
RH|A AgATd
+2015¢ 29 ~ 20184 2¢¥ : 3=

Femgeet spalby SE
£ 20139 128 ~ @4 1 Aot AntEAEAESI

ag

GEEED
CRQIES, FHRA,

UAEES, AntE RYzZ]E

55

o

[LLn

X Al(Jeong Shick Yoon) [H32]

+ 19869 129 5 William Penn
University -S-&%AFs}t (F35}st
Ah)

+ 198993 59 ©]=F Pratt Institute
At Rl (KRR AL

Master of Industrial Design)

+ 19879 9¢¥ ~ 19899 59 : "= Russo & Sonder
Architects, PC &5 (CAD Designer)

+ 19894 7€ ~ 19924 89 A3 JEBAIRE YAt
914 CADEH

+ 19939 3¥ ~ @4 gr=7|suSista triQIg st 1

(HAECD

AFE-SEAATARI(CAID), HFELHHA(CG),


https://www.technia.com/blog/how-to-use-the-3dexperience-platform

