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[Abstract]

In recent digital content production, various methods for generating three-dimensional (3D) model data, including 3D scanning,
have emerged and are being actively utilized across multiple fields. Newly introduced techniques, such as neural radiance field
(NeRF), which calculates 3D information by learning through deep neural networks, and 3D Gaussian splatting (3DGS), which
implements 3D Gaussians, have garnered considerable attention for their ability to quickly generate and render 3D data using only
a small number of photos or videos taken from mobile devices. In this study, we compared and analyzed the actual data generated
using NeRF and 3DGS with those obtained using traditional photogrammetry and light detection and ranging (LiDAR) scanning,
further examining the processes of rendering images using 3D Studio MAX and other programs. Full support of these related 3D

production technologies in the future will enable efficient production in various fields, including live-action video.
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Fig. 1. 3D Representation process of NeRF[5]
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Fig. 2. Optimizing process of 3DGS[8]
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Table 1. The Photo image and capture of video and for
test. Yellow arrow shoes movement path while
taking video

Photo sampe and path

o

Video A image sample

A

Photos Video A.mp4
4000x 3000px, 36 Jpg image 1920x 1080px, 30fps, 40sec
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Table 2. Comparision NeRF data presented as 3D gaussian splat(3DGS) with video, platforms, scan process

LUMA Al

Polycam

Viewr inage in
Web GL Viewer

NeRF Data
presented as
Gaussian Splat
from Video

NeRF Data
presented as
Gaussian Splat
from 36 photos

Comparison with
Photogrammetry
Data by polycam

NeRF Data presented as Gaussian Splat

Comparison with
LiDAR Scan by
polycam

Comparison
with Exterior
by polycam
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Table 4. Comparison detail of window view of 3D datas
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Table 5. Exterior video data comparison
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Detail of Window view of GS

Detail of Window view of GS
Data from photos

Data from video

image sample

Detail of Window view of GS Detail of GS

Data from Video B focused on Data’s ciieeo
: focused on
window Transparency

window

Detail of Window
view of Mesh Data
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Detail of Window
view of Mesh Data
from Video A by

Detail of Window
view of Mesh Data
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6. Z=2iM ER|et 2lo|ct2 YAE HAlel FFofolAe]
Honh £01 AIY
Table 6. Front and rear view of meshes in web viewer
created by photogrametry and LiDAR

Front View Rear View

Mesh
from
Video A
by
Polycam

Mesh
from
Photos
by
Polycam

Mesh
from
LiDAR
Scan by
Polycam

J8 3. Z2/2 Yo 2lojct A7 EHn ERIZRIE O[o|X|
Fig. 3. LIDAR Scan screen capture of Polycam and
blueprint image
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Table 7. comparison of point cloud and mesh data in 3DS MAX

B 37+ A7 C0|E{2| WABH AR PIB AT ERY O BN ulT AT
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Video A by LUMA Al

Photos by LUMA Al

Video A by Polycam

Photos by Polycam

Format: Gaussian Splat PLY
Point count : 1,017,233
RGB:identification failed

Format: Gaussian Splat PLY
Point count : 715,741
RGB:identification failed

Format: Splat PLY
Point count : 246,478
RGB: failed

Format: Splat PLY
Point count : 1,076,753
RGB: failed

POi”g.dotUd Environment skydome: o Environment skydome: o Environment skydome: x Environment skydome: o
objec
Format: (normal) PLY Format: (normal) PLY
Point count: failed. Point count: failed.
RGB: failed RGB: failed
Format: PLY, LAS Format: PLY LAS
Point count: 568,194 Point count: 682,909
RGB: successed RGB: successed
Mesh object
o y Format: OBJ Format: OBJ
Format: OBJ Format: OBJ poly count; 49,999 poly count; 65,347
poly count; 999,095 poly count; 322,083 Point count: 29,637 Point count: 38,023
Point count: 514,141 Point count: 162,003 Map: 1 color, 1 normal bump |Map: 1 color, 1 normal bump
Map: 49 color map Map: 2 color map 1 occlusion. 1 occlusion.
Video A Photogrammetry Photos Photogrammetry LiDAR by Polycam
Format: LAS Format: LAS Format: LAS
Comparison Point count: 1,574,077 Point count: 1,020,248 Point count: 1,529,351
omp RGB: successed RGB: successed RGB: successed
with 3D can
in Polycam

Format: OBJ
poly count; 208,454
Point count: 116,252

Format: OBJ
poly count; 99,999
Point count: 55,356

Format: OBJ
poly count; 122,922
Point count: 77,105
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Fig. 4. Cleaned points of window in Autodesk Recap Pro

J8 5. 21 ZRoM ZRIESEREE AR HeEk 25
Fig. 5. Converted to mesh from point cloud by Recap
Pro

Qele) At 3D 270 HelE R AT EIIE Sepers
LAY AAZ AN e %

2 717 W) = Ve S sk vk

2 53t A
7P LA . 19
al

(Flex coin)< *}&3}04 IRE SESEE va 2 Hslshe
715 % Agsh=dl, NeRFZ 43 dlole]E Wsst Ay}
7% 549 RGB dlolEe} 827} gl Fe]t wlA] AA)]
vho 2 ATk
PESSN e

wA # (Meslab)ol = E&]719]
PLY 3td-& 7144HS o RGB #k& 2831 <14 ob’i% °]
Ei:’-a“’ﬂ/\ilﬁ IRNEES dH9oz gF dEste] 2HAs)
= 71 & ATt BE A IRE FE-E9 g
17@}0}0% =0l 7es F= ARl A9 NeRF

1013% L7t srol ¥RIES 5 &Y F a7} IStk
HA A2 IRIE SEh-2E HA|R Wdkehs 7=

A FSARE, vl 2 YA = s |3 R] =T
NeRFE A7 ZR1E Fe}9-EollA §gkst WAl 2
;q]‘— }\]-EHZJ o7 1:]-?__ UgEH,] 7ﬂ;<]]§ /@/K—]Q Eﬂf_y‘q u‘lj
7HA] W ER] k7] wiitel], RGB 3k 717 ¥R1E E89-=

http://dx.doi.org/10.9728/dcs.2024.25.12.3847

38 6. 3DS MAXS| ot== Eill:-|E1§ Eill:-|ol- olalx|
Fig. 6. render image by 3ds MAX Arnold render
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Fig. 7. Comparison of the scale of mesh objects
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Fig. 8. 3DGS data opened in Unreal
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Fig. 10. 3DGS data opened in Super Splat browser.

V.2 B

¢

2 QT 2D olu|E AHgsle] 3D mug s A
2% NeRFS} 3DCG W4 e] i3] 282 91a) wupel 7]

http://www.dcs.or.kr



C|X|H el X &5[=&X|(J. DCS) Vol. 25, No. 12, pp. 3847-3859, Dec. 2024

2 Qa3 AR o & 3DGSe EANEFTS-=, w4
thokdl Fejo] AnE-S FE3 L, o] vlo]HESY A
}A13} 3DS MAXE 233k 3D T2 130 A] o] S EE 1)

AAle] Fel= 24y 7ol A o]z gk NeRF} 3DGS o]
ElE &857] Sl Sl A4 § A el
3DGS HolHE 22 74 @A, Wi s el A 2l
E ZEheE FElR 7R ¥RIES SASA drjehs
W o] 7Fsslth 3DGS wlolele] AR ] A5 775 2Z ol
A ZH§AIRE 27 s e, ERIE FekeEs SRS
o] g7 TRl FJAEES A8k AT = gl

A ElolHE AAdsh] flei s v miAlE HEE
Al

27 ZART ¥AE FE-E do[Hu vk HAlE 7]
o 2 4250 2 AR WA S A|2sko]of 3],

Yoh= 37k A7) whet gk S PEE 3k
Zogste] A vlolEE FHA AwA|Sa A IS
A48k 2ol o Aol

3 =R Al Po] S0l o= AYTTrS FFT G
HES VEo 2 FRE HE, doly e E vlar) o] Fo

Iz w}t

AANE thefst ejo] A 7 oke] I3t 52 W
g} dlo|e 5] At a&4 doly Al tigk A7-& 7|
sl = 5= Atk
o2 3D A TS EEo] wEA dse v
NeRF$} 3DGS @Joll &= AFAl 53sh= vhekgk d241¢] 3D
tlo|E &2 3k 2270 Ao} 2~
2] o2 A delHE AL 4 9ar, wE g AE
< A= A Qlo] AAIz 7Y 5 3D 2
opol|l A &8 7Fs o) BE 2o R V) :
AN 3D A &; 2ol A= o]e] gk thkEk 3D HlolE
S A AY A&t Wl oFd B2 AI7E lojA,
S oA ATl
of gith. Al tjAd EQ¥ XR & @4 7]8ke] 3D dlolH

e
2
rir ;
iy
Al
o
ol
o
fr
=
Jr
s
1o,
%
o
rt

A7} o] Fo A= w5 3D AR 7]t 1 R e
R8l7h WA o) Fo)AaL vk A FElx Al s A
ol thkdt HolHES A3 Axleta

= ThERE ol Al ZeA e Y F45 A
o] oA oF & Zlojtt.

dAe =
B AT AL THYY L A= T 20244
PN

L wsHgd ARl REAS(EAE:

http://dx.doi.org/10.9728/dcs.2024.25.12.3847

Near Real 4D Nerf 7]4ke] VEXA]2~El “WITH' 7§43t 219
GA, A RS-2024-00349479, 71915 100%)

223
[1] Gameshot. Unreal Fest 2024, Opening with Great Success
[Internet]. Available: https://www.gameshot.net/common/co
n_view.php?code=GA66ceaefc] 7bSt.
[2] Meta. Introducing the Digital Twin Catalog from Reality
Labs Research [Internet]. Available: https://ai.meta.com/blo
g/digital-twin-catalog-3d-reconstruction-shopify-reality-labs
-research/.
[3] Y. J. Kim, “Polygon Reduction Study of 3D Character Face
Model,” The Korean Journal of Animation, Vol. 14, No. 3,
pp. 138-152, September 2018. http://dx.doi.org/10.51467/A
SK0.2018.09.14.3.138
[4] Y. Choi, J.-B. Jeong, and E.-S. Ryu, “Efficient Conversion
Method of Dynamic Point Cloud for Generating Dynamic
Mesh,” Journal of Broadcast Engineering, Vol. 28, No. 5,
pp- 633-645, September 2023. https://doi.org/10.5909/JBE.2
023.28.5.633
[5] B. Mildenhall, P. P. Srinivasan, M. Tancik, J. T. Barron, R.
Ramamoorthi, and R. Ng, “NeRF: Representing Scenes as
Neural Radiance Fields for View Synthesis,” in Proceedings
of the 16th European Conference on Computer Vision
(ECCV 2020), Glasgow, UK, pp. 405-421, August 2020.
https://doi.org/10.1007/978-3-030-58452-8 24
[6] J. H. Choi and S. R. Choi, “NeRF Principles and Technology
Trends,” ICROS, Vol. 28, No. 4, pp. 27-36, December 2022.
[7]1 E. Son and Y. Kim, “Analysis of 3D Model Generation and
Object Editing Techniques Using NeRF,” Journal of the
Korea Institute of Information and Communication
Engineering, Vol. 27, No. 8, pp. 1012-1015, August 2023.
http://dx.doi.org/10.6109/jkiice.2023.27.8.1012
[8] B. Kerbl, G. Kopanas, T. Leimkiihler, and G. Drettakis, “3D
Gaussian ~ Splatting for Real-Time Radiance Field
Rendering,” ACM Transactions on Graphics, Vol. 42, No.
4, 139, August 2023. https://doi.org/10.1145/3592433

[9] J.-Y. Oh and C.-S. Kim, “A Study on the Usefulness of
Photogrammetry through 3D Recording of the
Rock-Carved Buddha in Singyeong-ri,
Hongseong,” MUNHWAJAE: Korean Journal of Cultural
Heritage Studies, Vol. 50, No. 3, pp. 30-43, September
2017.

[10] M. S. Oh, G. H. Han, S. K. Park, and Y.-H. Seo, “A Study

on Analysis of Graphics Pipeline for 4D Volumetric

Standing

Capturing: Focusing on Actual Production Cases,” Design



NeRF2t 3DGSE

Research, Vol. 6, No. 3, pp. 9-18, September 2021.
https://doi.org/10.46248/kidrs.2021.3.9

[11]J. Kim, “A Study on the Application of Displacement Map
in 3D Printing Using Photogrammetry,” Journal of
Communication Design, No. 75, pp. 85-96, April 2021.
https://doi.org/10.25111/jcd.2021.75.06

[12] S. Park, H. Chang, J. Lee, M. Pyo, S. Kwon, and S. Lee, “A
Study of Character Animation Production Using 3D
Scanner and Application in Broadcasting,” Asia-Pacific
Journal of Multimedia Services Convergent with Art,
Humanities, and Sociology, Vol. 5, No. 3, pp. 65-74, June
2015. http://dx.doi.org/10.35873/ajmahs.2015.5.3.007

[13] S. Lee and W. H. Choi, “Research on Utilizing Volumetric
Studio for XR Content Production,” The Journal of the
Convergence on Culture Technology, Vol. 9, No. 5, pp.
849-857, September 2023. http://dx.doi.org/10.17703/JCC
T.2023.9.5.849

[14] H. Y. Son, H. S. Park, and H. J. Kang, “Digital Twin Color
Study Based on Geo-Spatial Information 3D Modeling -
Focusing on the Former Chungcheongnam-do Office in
Daejeon, the Governor’s Official Residence, and the
Official Residence,” Journal of Korea Society of Color
Studies, Vol. 37, No. 4, pp. 27-38, November 2023.
http://dx.doi.org/10.17289/jkscs.37.4.202311.27

[15] J. Kim, J. W. Park, and T. Yoo, “A Study on Immersive
Content Production and Storytelling Methods Using
Photogrammetry and Artificial Intelligence Technology,”
Journal of Broadcast Engineering, Vol. 27, No. 5, pp.
654-664, September 2022. https://doi.org/10.5909/JBE.202
2.27.5.654

[16] Z.-D. Hou and K.-H. Kim, “Study on the Creation of
Realistic 3D Models of Building Glass through the
Combination of Photogrammetry and Image Editing
Software,” Journal of Digital Contents Society, Vol. 22,
No. 10, pp. 1551-1558, October 2021. http://dx.doi.org/10.
9728/dcs.2021.22.10.1551

[17]J. Yoo, T. Yoo, and S. Seo, “Al-Based 3D Spatial Structure
Estimation Using Indoor Floor Point Cloud,” Journal of
Digital Contents Society, Vol. 23, No. 6, pp. 1013-1020,
June 2022. http://dx.doi.org/10.9728/dcs.2022.23.6.1013

[18] H.-M. Yang and T.-K. You, “Metaverse Production
Pipeline Based on 3D Space Capture Technology,” Journal
of Digital Contents Society, Vol. 24, No. 5, pp. 1071-1082,
May 2023. http://dx.doi.org/10.9728/dcs.2023.24.5.1071

3859

AtEet 2t

270 Hlo|e{o] Gatst Aol 9I5t ATEYof HEY B|m 017

242 (Sou-Jin Cho)

20104 © o] kol Ath sha Thekel (v
Q18141 A)
ol stelapf st sl (v

HEE e R

20214 :

201311 ~20159: )i T A 2~ QI AEE 718 g
201611 ~2017d: =4 Kzl EJZ}

20221 ~2023d: F)H s WEtH Y "3

199 -8 A FAASn AIAAAE A
2023~ Al WA EE sk PE o4
20243~ A Folvietm st g ALy

#ghil ok 1 Jrvl et 4ol XR &

g2 (Youn-Jung Hwang)

.
Ih. 2017 - el eddeta Y ¥
Elrjt]o] gt (o< 3ah)

2017 ~2018d: ko] vhu] r]of

20208 ~2023d: YOl A4 AR o

20239 ~d A Fhsta G ARUAI At G
1}0] A1 A]_ﬂ A

http://www.dcs.or.kr



	NeRF와 3DGS를 사용한 공간 스캔 데이터의 영상화 작업을 위한 소프트웨어 활용성 비교 연구
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 이론 및 선행연구 검토
	Ⅲ. 연구 방법
	Ⅳ. Nerf 데이터 비교
	Ⅴ. 결론
	참고문헌


