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1) =719, 424 A4 Eg st Azmvo]. o5/3=ska AR, 2017, 113~115%.

2) Park, M. J., & Lee, B. J. (2004). The features of VR(virtual reality) communication and
the aspects of its experience. Journal of Communication Research, 41(1), 29.

3) Gandotra, S., & Pungotra, H. (2017). Tools and techniques for conceptual design in
virtual reality environment. Journal of Future Engineering and Technology, 12(4), 8-9.
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AATEO 2013 VR ZA eFel2 ZE(Oculus Rift)E ZA8HA

4) AR, 709, A7 vvoje] Ay SAHS A% g A+ sEuRelEslets«|, 227
23, 191-203, 2016

5) AAS, AAZE. AT ofydold AZEAd Age VR #9 YR A7 AF o
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32) A& st M2 4d, A7nt, deoly 82,
https://blog.naver.com/designnarang/223253024299, 2023 11¥ 5¢ A7,

33) Azkn o] A9] https://goodgoing.tistory.com/67, 2023 49 119 A,
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35) Kenneth J. Varnum. Beyond reality:augmented, virtual, and mixed reality in the library.

2019, 177-178.

_28_



ob4E FAlG] I SRR Fai A2AE HW AAe] 2% F7
A7 % Qe B PR gat AxAS S Ade 278 29
YES {0

T e, ofsh e AxHE AbgkEo] fA ol E &
2 AAEUY. ¢ 71E 3D 2ZE 9} valste] Azkn|tie A

FolAE Awdel may =7s SHE ATt 3 EdAs

\&_ﬁ

[28 2-6] Azviyo] 2 mato] By WA

& o, "o FEE vEIA I EE
"Subtract" =5 A¥stal dte X F BEES
°f & T "Go" MES Y A& AVE e F 3
S AAs] 8, Wl A "Subtract” =5 e O A
N FoldA HEZH & T "Go" HES F

o AA} Az FAE A9 FAA Ao el AW oA

36) Tvori — Animation and prototyping software for VR, https://tvori.co/products/tvori,
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37) The Future of Tilt Brush”. 2021. 1. 26.
https://opensource.googleblog.com/2021/01/the-future-of-tilt-brush.html, 20233 49

3001 74/11{
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39) Dear Angelica: A VR film that steps inside a painter's brain, Jan. 20, 2017.
https://www.cnet.com/tech/services—and-software/dear—angelica—vr-film-that-steps—insid
e—a-painters—brain-sundance/, 2023d 49 2% 7M.
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40) Oculus blog, “A new milestone for quill”. 2021.09.17.
https://www.oculus.com/blog/a-new-milestone—-for—quill/, 2023 4¥ 29 74,
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‘Virtual reality drawing’ 5% AN E 7|9z AAsgon Ax= 1
2l E] 2=A X (Gravity Sketch), & (Quill), E|E 2] (Tvori), 75 EEBZ
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<1 oo, 101%.
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e 553 A2 adEe] mA, WA gdoe] 54 A o4 iR
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o] &3t =R 7eoRE FAs nA, AdF, F3 5 ATHA 2AA =
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42) Top 7 VR painting and 3D sculpting tools — DevDen,
https://www.devdensolutions.com/blog/top—7-vr-painting—and-3d-sculpting-tools/,
2023 10¥ 74 A,
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44) Gravity Sketch 6.0: putting the right tools at your fingertips, right when you need them
https://www.gravitysketch.com/blog/updates/gravity-sketch-6-0/, 20231 59 2¥ 7.

45) Gravity Sketch launches its virtual reality 3D-drawing tool to the public, 2019,
https://www.dezeen.com/, 20233 59 24 74,
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46) In Gravity Sketch, Enhance your design process,
https://www.gravitysketch.com/products/, 202313 59 25¢ 7141,
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47) Gravity Sketch allows you to draw in 3D, then walk around inside your sketches
https://dezignark.com/blog/gravity—sketch-allows—you-to—draw-in-3d-then-walk-around-
inside-your—sketches/, 20233 5¥€ 204 7.

48) Real-time collaboration in VR is revolutionizing design, may 16, 2018.
https://www.unrealengine.com/fr/spotlights/real-time-collaboration-in-vr-is-revolutionizin
g-design, 2023 79 12¢ #HA.

_43_


https://dezignark.com/blog/gravity-sketch-allows-you-to-draw-in-3d-then-walk-around-inside-your-sketches/
https://dezignark.com/blog/gravity-sketch-allows-you-to-draw-in-3d-then-walk-around-inside-your-sketches/
https://www.unrealengine.com/fr/spotlights/real-time-collaboration-in-vr-is-revolutionizing-design
https://www.unrealengine.com/fr/spotlights/real-time-collaboration-in-vr-is-revolutionizing-design

=
o

[ 3 —4] Zzen]E] 2=AXo] AAZF Az o)A 7]

8¢5 79}

-
R

ol ol Ar}a0) Aztulr)e] 4 wreA LefHlE] AR

()]
AR

2=
T

fei3
=

A glold

sto] AA|zto =

#2590 4

A A=Y 9 otelrle] ¥

49) Gravity Sketch get your team aligned, https://www.gravitysketch.com/products/, 2023

129 A,

4

7

_44_


https://www.gravitysketch.com/products/

1) tlulel s Afolg A%
AHgAE e 2AR] B3 AR 1Evle BEsie)A
212)7] Afol & Welahl ol 5@t olE So] [28 3-5l0] Hi A

AFEA7E HE=G A 0S € agHE AAXE d1 #oe= 2D 18y
S M E 2AAE BDE%%QE Agkstal AL A4S = Ak
B 2D AEd HHYS Frhekal Aud ] 3DEHE S HEsoR
Hdl 5 92 ]EVSP e S8 AREAE A8 2Dk 3D AkelE
whE A % 2= 9]t}.50)

(23 3-5] Z2RF Alolg A8 A=

=2 A Hu fs

2 YRYAY v FAFoA e 3DEAH S ThA A e 2~

50) Gravity Sketch VR software now lets designers switch between 2D and 3D,
https://www.dezeen.com/, 2023 5¢ 20¥ A

_45_


https://www.dezeen.com/

=

R

X=X

Edolel

AT 6

AR A2 ol M
71 E=g 7

T A

°
o

1

Foch mep o

&

S

=
HASE S

o
5}
]

A4}k
S,
t}.

]
A
1=

o
A

A

3D A
gk

[e)
RN

(e}
a1

A=
jé

o] Fopel A

1

s

]
A,

o

=

P2
7l 1R E

2
A&
st

=

=

7

=
=

o U4 el

e Ia= P
w3l VR

Edo]

1]

g

YA

F, Z2efviE

ofell A 7]

b
ALgAT A

52 agnE 2=AA

S

g
s

Z]

3

om0 4

AXI.
ARl 4

-
1

s

i)
RK

M

Ao 7}

-
T

3DEA A 27| 3}

olo

B!

—_
10

el

A

b1 9

S

de Az

PN
=

(Low

arL
T

2]

3z
=

}:}
o, Azide] 7]
25

=]
Rus

“

]
2L AR Y A I

5] (Mesh),

Edote] Apol
Edlole]

E
H-E
— 46 —

Ay

3D &

3D
A

=
L

7]
=

1

s

tol 7]

°©

brba DR AP DAL %

°©

3.1.3 Z1efuE] 2AX 9}k 3D A&
LR E A

A 7ES ol%
Zol 7



Polygon) 5 =d% 75714 A&
(High Polygon)& A|ztel=d 71338}

gol Eghdnh. whof, WAk T 7)E 3D AZE

X
N
N,

&

v

2

2

o 2 27| Wt
S AFete] P E S} ALE Wo] P F
7b UEbsth Azieio] Fz =24 1EHE 2~
29} HMD &l=Ale] &3 A= 3DEEE A4 u
t}, wiol, Wl = 3D A EYojHT 2gHE] &
Wk ofue} QIE]H| o] =9} A2 LR A7} 3hd

o= g
>
2
=)
ofo
:Ll
Y
(L
o
w
>
kd

rlr
o

-

s

(
AV}

o rlr

<

=

o
R
woee b o8

i

2
>

off
-

(r
1
i
fu
N
ol
o

Ir
>
2
o,
o,
vl
>
2>
ofo
it
_11Nw
=)
lo,
N
o
K
2
e
k)
o ok
£ H é o_|_,
gy = oE
o Ny
>
>
A ofo
OgL m?{J
N
> g i

o,
oo
ol
ol
9
N
oL
0¥
o
o)
=2
>,
(U8
)

T _1>~I
!:1
rulo
r,
%
o,
rlr
S,
v
o,
=2
Mo
Lo
R
Au

A= 7)E
AREAF QIEH O] =5

ZéEd oA E 5o AREAE lﬂhﬂ]‘ﬂ if’ﬂ 2] ] 2D9‘r D~
o A2 AzptAew 3DREEHS AZE
AAE 3D F3tell o2 FHe E& 2 (Polygon)
Atk TR 2HE] AR A= A EEAY 7=

G 7Ies AFste 8% BDEAF S W=

r
— W
>
kd
i
ot
N

mlo
=
rx
ol
Rl
:L
>,
oty
ol
_& .
fol
o K
2
o,
=
4
)

o
ot It JH X go ¥O it

o oo
o i 32

e met
o M

N
q
ik
rlr
WD d
oX,

_&z ri mlo ﬂ
—OL

o

_47_



X
il
E

TH
e

XO

Edefe]

AN 3L

T 71¥ 3D

1

& AxEo] 714 ShF 7]7to|H

WA

]

A B

o

Eqjoiste]

3—1] 71¥ 3D &=

-
it

[

7|& 3D AZEg|0]

tjcio] #% 7

42

=
=)

- |2 ADEQ|0f 33 7}

= 3D AZEQ

ILH&, ojL|oofd

- 2TZEYY =2 MEY,

Pros

i

ol
Hu

- 2ZEQN Hol= ZA|
- 1ds StEQY 2

- ADEQ0] 744 HM

- AAE SHEQ0] 23| STt

- Tkt AZEQIO] 7|
- ABE/EEE HY

olo
A

I

{1
ol

I

- AZEQ0f

=
o

Cons

A2l wxlo] 3D o
faee| =9k e WE

ki3

s}, ol

g

B shra Aol
oA ol el &

CERES

al7)

S glol s

gt

S

ek 3D Eofoll A A T 9

KeN
=

=
=

ZH A}

B

U2 AARY. dA 3D &

S

5

i

_48_



Ao7k wAsEA AgAEe] b oz Agar] fEE A
150l Basl B} oe 3

FH, 289 7=, ZUE 5 sogol: ALgss AlREd A n&3 9

N

dol=g w4 AFEY T uF %

ZIEAQl SHSs BH ook 2 V|E 3D KXEA 5] e 5HL
2D SIEj o] zel ojEsr] el ARl Al A1z QL Aljke] 9tk
= Aot} 3D £ZEYol Agstn AN wdS wEY] 9 AHg
AHEo] A ~A YD (scale) ¥ Aol %ﬂ sfof sti=ul 3DE A F-&
o I~ u}

7ﬂ E]X}'?l Ei/ﬂ] _:EL;%H%% Xﬂ
TN AHEAE Atelel A ASA eeilow bRl FAE bsal
olgA ww Aztult)e] Az =FEHA aYnlE] AAAE FF

1 A el dolxd VR o7kl Al 3D A% Feojdo]l Holed & 9l
T EYEoR AT 5 gtk

b A /\17Lu]r401 2} 2} I:;L,] ]S Hulgk AFEE] Sl = 7
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6. YAolE
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

Gravity Sketch:unleash your teams creativity and unlock
revolutionary workflows.

https://www.gravitysketch.com/pricing/

Gravity Sketch VR allows designers to create and alter digital
models in mid—air

https://www.dezeen.com/2016/09/30/gravity —sketch—vr—allows—d
esigners—to—create—and—alter—3d—models—in—mid—air/

Gravity Sketch VR software now lets designers switch between
2D and 3D

https://www.dezeen.com/2019/05/08/gravity —sketch—vr—surface—t
ool—software/?li_source=base&li_medium=bottom_block_1

Gravity Sketch launches its virtual reality 3D—drawing tool to
the public

https://www.dezeen.com/2017/08/02/gravity —sketch—launches—upd
ated—version—3d—drawing—tool—public—design—news—technology
—software—virtual—reality/

Gravity Sketch allows you to draw in 3D, then walk around
inside your sketches

https://dezignark.com/blog/gravity —sketch—allows—you—to—draw—
in—3d—then—walk—around—inside—your—sketches/

3D Modeling Hollow Knight in Gravity Sketch VR (Sub—D)
https://www.youtube.com/watch?v=p7YT50zx5to

From Al generated image to a Gravity Sketch concept model:
James Robbins’ experimental workflow
https://www.gravitysketch.com/blog/community —featured/ai—gener
ated—image—to—gravity —sketch—james—robbins/

Gravity Sketch for iPad: 3D Sketching a Crossover SUV
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https://www.youtube.com/watch?v=jFlkhhAFZxo

Road to VR “Making ‘The Remedy - How A Veteran Illustrator
Made one of VR’s Best Short Films With ‘Quill”
https://www.roadtovr.com/making—the—remedy —quill—peixe/
Google Open Source Blog, “The Future of Tilt
Brush”.https://opensource.googleblog.com/2021/01/the —future —of
—tilt—brush.html

Oculus Story Studio, Dear Angelica [Animation].
https://www.oculus.com/story —studio/films/dear—angelica/
Oculus blog, “A new milestone for quill”.
ttps://www.oculus.com/blog/a—new—milestone —for—quill/

Oculus launches Quill

https://mfavisualnarrative.sva.edu/oculus —launches—quill—think—p
aint—vr/

Engadget, “Facebook hands over VR painting and animation app
Quill to its creator”.

https://www.engadget.com/facebook—quill —vr—illustration—tool—i
nigo—quilez—181549077.html

Facebook Working to Bring ‘Quill’ Artwork to Oculus Quest
https://www.roadtovr.com/facebook—working—to—bring—quill—art
work—to—oculus—quest/

Tvori — Animation and prototyping software for VR,AR
https://tvori.co/products/tvori

Improved IK system, FBX export, Valve Index controllers
support https://tvori.co/tvori—update/fbx—valve —index—2d—menu
Launches VR Animation and Storytelling Tools
https://www.meta.com/ko—kr/blog/quest/quill—launches—vr—anima
tion—and—storytelling—tools/

Google Open Source Blog, “The future of tilt brush”.
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(26)
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(28)

(29)

(30)

https://opensource.googleblog.com/2021/01/the —future—of—tilt—b
rush.html

Oculus blog (2021. 9. 17), “A new milestone for quill”.
https://www.oculus.com/blog/a—new—milestone—for—quill/

2022 10 Breakthrough Technologies
https://www.technologyreview.com/2022/02/23/1045416/10—brea
kthrough—technologies—2022/#breakthrough—technology —poll
Kasey Panetta, "Gartner Top 10 Strategic Technology Trends
for 2018," Gartner, October 3, 2017,
https://www.gartner.com/smarterwithgartner/
gartner—top—10—strategic—technology—trends—for—2018/.
Microsoft, "Microsoft HoloLens," Microsoft HoloLens,
https://www microsoft.com/en—us/hololens

Developer Spotlight: Using Oculus Medium in Production,
https://www.youtube.com/watch?v=KGgA6QIEB4Y

Global Entertainment & Media Outlook 2023-2027
https://www.pwc.com/kr/ko/insights/insight —flash.html
7Hd& A (VR, Virtual Reality) 2} HMD(Head Mounted Display),
VR7”]7] https://momenty.tistory.com/57

Meta Quest 2 WEF H|X=E 2 HMD &=
https://namu.wiki/w/Meta%20Quest %202

HTC Vive review
https://www.336gamereviews.com/htc—vive—review/

The sights and scents of the Sensorama Simulator,
https://www.engadget.com/2014—02—16—morton—heiligs—sensor
ama—simulator.html?_fsig=BNpXLjDNEgJT1r8mISdyUg——%7EA,
Convert Al generated 2D images to 3D models for use in
Blender and Gravity Sketch.
https://www.youtube.com/watch?v=W{—OmHyFduo&t=116s
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472k A8 A, 7HdEA(VR)S gtoldt AJ7F, VR tjufo] X~
VIVE https://blog.naver.com/etlandking/222777486563

dAdET o gdd 7PEEA, VR ALY vl
https://post.naver.com/viewer/postView.nhn?volumeNo=27378902
&memberNo=15460786&vType=VERTICAL

VR 3D 7% E-2EHZS], &5, 4, EHe, vpAEIAVR
https://blog.naver.com/noriloves/222934151623

THIE] 2] - oA HuE LE3Y A AAE VRE HHE
https://www.youtube.com/watch?v=6DYxgvOvrhQ&t=31s

3D A" ES 2eHE 2A X (Gravity Sketch) 8!
https://blog.naver.com/wolf5160/222228741603

2D¢} 3DE ArEA &7t AJrbs e eHlE =A1A] 6.1
https://www.designdb.com/?menuno=1434&bbsno=625&siteno=1
S5&act=view&ztag=rOOABXQAOTx;YWxsIHR5cGU9ImJvYXJkIiBu
bz0i0TkzIiBza2luPSJwaG90b19iYnNfMjAxOSI%2BPC9;YWxsPg%
3D%3D#gsc.tab=0

73t ofelHol& 3D tiARSl =
http://www.techholic.co.kr/news/article View.html?idxno=61336
Pl ARAYE 7 AR FREEJELAA
https://post.naver.com/viewer/postView.naver?volumeNo=336729
66&memberNo=28156090&vType=VERTICAL

2utE QPAAIY AAE SAolth -2 2822
https://post.naver.com/viewer/postView.nhn?volumeNo=20304957
&memberNo=32207201&vType=VERTICAL

AeAsom AAZF 3D TR AT ATATAE
https://www.aitimes.kr/news/articleView.html?idxno=20516
2023d% 7S 2As 29 3aF Avv - A
https://www.youtube.com/watch?v=mzo0STJfY2g

Hlf & Z3FE A (AR+VR) KBS 72
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(46)

(47)

(48)

(49)

(50)

https://www.youtube.com/watch?v=5uNdQKgihvY&t=95s
HAgAI e F3els dLisa HAA
http://www.kocw.net/home/m/cview.do?cid=e3f33844c4bccdb6
ol FITVA 360% A4
http://www.digitaltoday.co.kr/news/articleView.html?idxno
AERH 2 T &AR/VR #EF4 fFUE 23X EQ o 571 A%
https://blog.naver.com/gjaerimp/222603193443

Al 214 MIT 979, d3A5o=2 A3 3D 213 A4t
https://www.aitimes.kr/news/articleView.html?idxno=20516
VRS =A/HMD =9 Hlal 49 1. 9249
https://noa—xyz.tistory.com/17

VRS EA/HMD 2= wlal 42 2. JAY
https://noa—xyz.tistory.com/18

[IT €] As—Is/To—Be #41¢] 41
https://m.blog.naver.com/seek316/221732237485

g w5ef Al VRe 283 o5 v wse il

VRE 283 5| A8 s fofA

https://blog.naver.com/jht0_q6s47/223224496803
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ABSTRACT

A Study on the Use of Creative Tools Based on
Immersive Media
—Focused on Gravity Sketch—

Mao, Da
Major in Animation & Product Design
Dept. of Media Design

The Graduate School

Hansung University

Immersive media refers to a next—generation media that seeks
to provide multi—sensory while simulating and reproducing the real
world. It consists of media and contents that are sent based on
next—generation imaging technologies and realistic technologies such
as VR(Virtual reality), AR(Augmented reality), MR(Mixed reality),
3D holograms and 4DX movies. Immersive media provides far better
expression and reality than the media currently used, and is used in
various fields such as computer graphics, displays, and industrial
applications as well as entertainment fields such as broadcasting,
movies, and games. In particular, in the fields of education, culture
and art, experiences similar to real life were provided through the

five senses of humans and content with high value of use was
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provided to users. Realistic technology has the advantage of no time
and space constraints, allowing users to fully immerse themselves in
content in virtual space. As the Internet evolves, content goes beyond
traditional connectivity and interface interactivity, providing users with
a vivid experience.

Against this background, software called Immersive media creative
tools has recently begun to attract attention as a 3D area on the
Head Mounted Display(HMD) platform for 2D/3D production in the
field of realistic media. Representative Immersive media creative tools
have provided users with different production methods from existing
software such as Gravity Sketch, Tilt Brush, Quill, and Tvori, and are
changing the production process by providing an interface easily.
Through these creative tools, it made it possible to create art such
as 3D modeling and painting using realistic technology, and provided a
platform for users to realize new ideas.

This study attempted to study the functionality and value of using
Immersive media creative tools. First, we would like to study the
characteristics of Immersive media creative tools and examine the
differences that these creative tools are produced in 3D compared to
existing 3D software through comparative analysis. Next, through
comparison in terms of application method and user environment, we
evaluated the 3D production process and function changes brought
about by the Immersive media creative tool Gravity Sketch and
discussed whether this creative tool has practical value in the field of
3D production. Finally, through the analysis results, the characteristics
and advantages of such Immersive media creative tools will be
identified in detail, and 3D modeling production will be proposed in
the future. Due to this problem, this study attempted to provide users

with a method differentiated from existing 3D software through the
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Immersive media creative tool Gravity Sketch and is expected to
explore new 3D modeling production methods. Through comparative
analysis that considers the characteristics and advantages of 3D
sketches in the background of 3D production, the modeling function of
Immersive media creative tools and the differences between existing
3D software were analyzed, and this suggests strengths, weaknesses,
and practical values. In this study, a comparative experimental design
between Gravity Sketch and the existing 3D software is required. In
addition, based on research on the wusability, functionality, and
practical value aspects of Immersive media creative tools, we intend
to build a research model for a survey on the subject. This can be
sald to be the core task of this study, and the research was
conducted step by step to achieve the purpose of this study, and the
process is as follows.

First, it 1s to explore the wusability and efficiency in the 3D
modeling production of Immersive media creative tools such as
Gravity Sketch through the review of literature research. First of all,
as the background of the study, the function and scope of application
of Immersive media creative tools were examined, and the purpose
and method of the study were presented. Since research on the use
of Immersive media creative tools in previous literature studies 1is
insufficient, it is judged that intensive research in this field is
necessary.

Accordingly, the technological characteristics and development of
Immersive media were considered in previous studies. First, the
concept of Immersive media was explained in four categories and
investigated in terms of the development of Immersive media
technology, and then the application method and application

environment of Immersive media creative tools were explained in both
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aspects of hardware and software by analyzing the characteristics of
Immersive media such as immersion and realism. Finally, a theoretical
analysis and investigation were conducted through the application of
Immersive media creative tools in animation production cases, and the
method of using such creative tools was examined.

Second, the function of Immersive media creative tools was
analyzed through case studies. Through comparative analysis between
Immersive media creative tools and existing 3D software, the
characteristics, strengths, and weaknesses of the two production
methods were summarized. Through case studies, the modeling
production process of the realistic media—based creative tool Gravity
Sketch was analyzed in detail, and Gravity Sketch was compared and
analyzed with the existing 3D software as an application method.
Lastly, as an application environment, the differences between such
Immersive media creative tools and existing 3D software were
analyzed, and advantages such as high quality, production efficiency,
and software compatibility of these creative tools were explained.

Third, this study attempted to build a research model based on the
purpose of the study, and the research problems were classified into
three categories, and a total of six problems were derived in detail.
In order to investigate the above research problems, we first tried to
investigate a survey of Immersive media creative tools through
methods such as comparative experimental research and user
satisfaction surveys targeting experimental participants. In the
comparative experiment, the modeling production process and
completion effect of the existing 3D software were compared and
analyzed through sample content production, and it is expected that
the experimental basis for the usability and functionality of Gravity

Sketch will be provided through comparative experiments and user
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satisfaction evaluation. The comparative experiment's results were
then evaluated in detail, and data related to the experiment were
analyzed through methods such as comparison of production time,
interview results of participants, difficulty surveys, and user
satisfaction surveys, and the value of the use of Immersive media
creative tools was evaluated. Finally, through the focus group
interview method of the research design, the survey evaluation and
expert interview discussion of Gravity Sketch were organized as
Immersive media creative tools on the evaluation team composed of
three groups, and the evaluation of the research participants
Immersive media creative tools was made data through the survey.

In conclusion, through experimental research, Immersive media
creative tools proved usability, functionality, and practical value in the
field of 3D production. The research results show that Immersive
media creative tools cannot yet replace existing 3D software, but they
have the potential to change the 3D production method and working
environment, and this new 3D modeling production method 1is
considered wvaluable in practical terms. With the development of
Immersive media—related software and hardware in the future,
Immersive media creative tools are expected to be recognized as
tools that can expand to various fields, not just 3D production tools

that innovate 3D production methods and processes.
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