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3D Gaussian Splatting (3DGS)< # A7 1E4 A o] 7H53 Novel View Synthesis 71&E FH5WY 9t} 3DGSE £
713} 9AZA FZ COLMAPS ©]43 Structure from Motion (SfM) 718ke] HHE-7 A3} W40 F48 34dk LE ZFehe-
tg gHs Agdt 3 HI 5S4 gy 7N 249 Visual Geometry Grounded Transformer (VGGT)= ©]9F €
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Abstract

3D Gaussian Splatting (3DGS) has recently attracted attention as a novel view synthesis method for real-time high-quality
rendering. Typically, 3DGS is initialized with a sparse point cloud reconstructed by COLMAP-based Structure-from-Motion (SfM),
whereas the deep learning-based Visual Geometry Grounded Transformer (VGGT) quickly generates denser point clouds through a
feed-forward pass. This paper presents a comparison of VGGT and COLMAP for 3DGS initialization. Experimental results show
that while the final performance is similar, convergence patterns differ: VGGT accelerates convergence and provides stable
performance in complex outdoor scenes, whereas COLMAP initialization yields better results in structured indoor environments.
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a) Adul st A7) t] o] 3-8t Department of Immersive Media Engineering, Sungkyunkwan University)
b) ANy HFE 25 I Department of Computer Education, Sungkyunkwan University)
¥ Corresponding Author : F-=2J(Eun-Seok Ryu)
E-mail: esryu@skku.edu
Tel: +82-2-760-0677
ORCID: https://orcid.org/0000-0003-4894-6105
% This work was supported by MCST and KOCCA under the Culture Technology R&D Program (No. RS-2023-00223812), and by NRF grant funded
by MSIT, Korea (No. RS-2024-00457605)
+ Manuscript August 1, 2025; Revised September 8, 2025; Accepted September 8, 2025.
Copyright © 2025 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”


https://crossmark.crossref.org/dialog/?doi=10.5909/JBE.2025.30.5.827&domain=https://ksbe-jbe.org/&uri_scheme=http:&cm_version=v1.5

828 383 = A #3004 A5Z, 2025 92 (JBE Vol.30, No.5, September 2025)

.M B
3D 7FAIS AZ ) 3DGS)E 3k E7HE HAlE
2 2¥sY =2 T4 AA7 Ay S Addste

2
o
ftl
)
-4

X,

ot

vl

o

i

oX,

> 2

B >

o N iy >

N

r
O:
&
’
!
&

FAA A3 99 22

7] ZJAEE SIMP! AE el

=3l

¢

COLMAP 544 AE3 A, 7z sebve 374,
£ 274 (Bundle Adjustment, BA)ol| ©]|2+ uHE-% 4
AAE B3 71eHH o2 did i XJE FEGE

=gt} ol2lgh 718k 7Ivk M P s ks
oA 7S HolA|nh gl AA 7L wleks AL jhE
o] B> FYolA ZRJIET} F38] FHEA e o
A7} k. elel Visual Geometry Grounded Transformer
(VGGT)P1= 2025 CVPRO A Best Paper AwardS 0.1
T o E=A ARPE Y Itk VGGTE s HolH g5
S £33 T feed-forward passTHO.Z o]u]x] Al O ZHE 3
A FEE AR dSehe WAOE ¥RIE FHPEE A
gt & A o]2lg v Aol A 3DGS o] ZEele] &
7] ERIE M Kol & S5 A5kt FHF Al F2
M P Hlwstat gtk olE sl U AW AE

St stolH et B E g Aol A, AFA StM 7]
HHQl COLMAP g2l 7181 VGGTE 22t A% =
7] ¥RIE FEHEE 3DGS Syl Feta A A A

& Blaetsitt. o] &8l 3DGS 718 AAZE AH A

N\

& oox o E
>

'

. 2t oA

F 7 7] EAE 2HSE AY 1% 29l 2

3, o] 5o oFEsE= T4 3DGS ZEA X~

2 A
=2 =

o
ot

o,

1. 7|

I

24lo| 3DGS sts

COLMAPC. & thi 5 & M4 A4 719 StM ™
A% 718kel Aok} whe HASE Fo A EE Eole
getA 22 M 2t} WA Scale-invariant feature transform
(SIFT)¥ 5 feature descriptor® 2zt o|n| x| ¢] 2o EA %

Fae Ak 54 UL AL, ol 4 Y F ok

3DGS 5 FA A differentiable rasterization O & AT
Sk Aot i o|n)A] 7+ EAS R BE gerHE
end-to-end= FH A slatm, Zukdl 3| AaA]S Hekaer] 95
3 It AE/A T 2aF 7]t densificationd} 719 %

VGGT+= Wi gk Hlel8Al e 27E 3D 4He] 7]88H4
AYE AR S5 129 ) S E Y iR e Al
Ao g 7|E oA ozl S vd YR A
ok VGGT+= Yo = gl Ao ojnx] [gs vl 7}
oA E HAE &S FH, AIA L SF 7Ivke] A7 &
& sk 2d<l DINO (Distillation with No Labels) en-
coders Foll A7t WG O E Bighgith o]$ A=A ofdl
A EA;AZH7E ZE Q] @99 22 AX ol d AE
g e A odldg WAk FYFOEM, 7} oW A
o] A AEe} ojnA] [k AAe] M WS HAE
SAld A sith HE £8-2 ¥ prediction head® 7
gro] BE st sebelE, 94 o] Zlo] ¥, ey

=}



T2 ¢ 391: 3D Gaussian Splatting®] %7] ¥£JAE A

918 VGGTSF StM9] HIaL 829

(Reagan Koo et al.: Comparison of VGGT and SfM in Generating Initial Points for 3D Gaussian Splatting)

7 g9 3D HEE B2 point mapS HFH FE3) T+ 271, COLMAP# VGGT7} 3DGS 859l n)x|&= 2}o)
COLMAP©] 34 EAAS 4743 TAES A= A g Aoz vwsr] 98] Nerf360™ dlo]EA ] bi-
3} 28] VGGT= B Ao tigh 3D 2 E A4 oS3t cycle, bonsai, garden< Y4 A&7 3 vl ©|E] ¢} Bartender,
DR Hrp 293 ¥Q1E FEEE QA o] #x Y VRroomID, VRroom2DP'E AH&-8] RTX 5090 GPU 7
ol RHE HA3hE AL forward passTHOE 4 2 U NA S5g stk COLMAP =12 544 71k 4
Agg WEevl, ool wek Ahs} N gokut ¢4 AF ATy solzaele B3 A Jx FES
3 Qe Bolr|w gtk oht Ho) s fls) A9 VGGT Z71ol A= AR ehGd 299 feed forward &
©E BA FAE A4 9uk A& et setolelg FAES 2713h0R A E
7, F7H4%1 BAR 718h4 dade AA sl
T0l5 32> swlol iz alo = S
I, AlE 9 AlsZa &% 3DGS St dholZelo A COLMAP %7] 3k}
VGGT Z7|3& A-&ate o441 7] ol dis) vlw A
B APE 27] XE ST A4 PATS 28 Fe SRk E 12 I3 1914 VGGT 2718k A
H 1. ZH Ho|HAMIE S5 Z1}
Table 1. Training Results for Each Dataset
Dataset Initial Pts Elapsed Time VRAM Usage 100 iter PSNR | 10k iter PSNR 10k iter 99% PSNR
(CV) (s) (GB) (dB) (dB) SSIM (min)
bicycle 2527 | 24266 4/ 92 213/ 211 11.42 / 12.81 14.07 / 13.98 0.48 / 0.47 10.8 /15
bonsai 8077 / 32504 29 / 88 1.01/ 19.8 11.01 / 11.77 13.31 / 17.77 0.51/0.77 22/13
garden 19271 / 41055 27/ 91 212/ 19.9 13.86 / 14.37 15.00 / 15.47 0.59 / 0.58 29/23
Bartender 11234 / 28608 15/ 53 132/ 15.6 23.42 / 23.71 33.85 / 33.15 0.93 / 0.92 23/1.6
VRroom1D 7866 / 14208 17 / 66 141 /171 17.47 / 14.65 27.34 / 27.70 0.93 / 0.92 1.5/ 32
VRroom2D 5029 / 28538 13/ 63 1.70 / 20.5 17.32 / 16.68 26.70 / 24.91 0.92 / 0.89 16/0.8
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