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oo
=
rr

Alofo] 9ltk. NeRF7F AlBste Hmat A% Hsole 27sk, HAM
2 Qsts AL E7t Wakshl Seldct. olgldt aFle Tusp)
Q5 A=l 3D Gaussian Splattinge 7]& ZE T E2] 2L NeRFt=
o AT YA Flska ok 53], Al HolHE AYsH] et A
ol AbdstEln], <& 1>3h o] W 2] 45, AAZE e, A
AHY @7ete Ee AldCh ¥IE, mEIA0|ER)9H NeRFE =g A
AHdat 71 sha Aol HQsttte &840l ltHSambugaro, 2024).

3D Gaussian Splatting2 VR/AR 7oA 9] AA|7F gHS H3E A&
oMol whE A, Al H Y ZRAPFO O+ golH A2, o7 I
ol ANZE AlZksh Deln Esheat waEdHel &8AQl 3D AJPES
7t=35tA stth. o]X ™ 3D Gaussian Splatting2 AIA| 7M1 §&8740] Q
T e Aol NeRFe 2 & I ERES HA|SIAY BH4E 4
Ae AAY 3D A& 7lez F=EAL lohFel, 2024).

bO

<E 1> 3D 75 719E 54 va

3D Gaussian
71E ZEIIYHEZ NeRF .
Splatting
st ztx =g L _
e 1A Cso im a5 | BRI "R | @R 4= Uts
o UAa U
1Q dojg &g o Ng
a7t tlo]E
~ . 3 ~
=2 A A SEES saos o | MET RAY
- ya— o
J0] ] ] ESSICEYS | A% H]o]&EA SR HloEA
Hug o =X HIAX] OJ&EX B AX] H]o]&EX ) ’
sEE X ES 3 A S| aaz Ag ok
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3. 3D Gaussian Splatting

3D Gaussian Splatting2 3&xFd Z{HofA] ZAA|S H&AQl Gaussian
wx= RISt folgE sgAo=w dfEdste Zlsolt. ol
Gaussian +Z= g9 o7} 72, Mz, Zlolg ot A &2
FEI= MA 3R 5 W B4 At BEE meskE Ade Xett o
7142 71% NeRF}= OF ®HAlez tA] HolHE AdsHA] ki, oAl
Gaussian YAFE ARE-SHo] 3AHd XS mISt [1™ 14]= ol2igh &
& e BAoE HojELy,

st Wge SMoE AYE 7] IUIE FALCE s AR

©)

-
r\l
1)

0|3, 3D Gaussian YAS AAIst, Y= o|o]Xx]e}t Gaussian YX

ol2ier w2 vhEste] U ojujx|e} U FAo| =2F W7HA] 52

/' Projection ,\
o Y - s . ;
n Diff tiabl e
o — | Initialization | — AT Image
2 b\ Tile Rasterizer | +——

Adaptive &
Density Control | —% Operation Flow » Gradient Flow

S$fM Points 3D Gaussians

2

[Z™ 14] 3D Gaussian Splatting st <

(Kerbl &, 2023)

3D Gaussian Splatting2 £35] NeRFQ} v|w3iS 0 sh5 4 gl &
ToA & AAZ AdH. NeRF&= =2 ALt ARyt 70 &5 AJgto] 87

o, AARE - o] oj2fgo] Qldct. ¥HH, 3D Gaussian Splatting
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3D Gaussian Splatting® ChFgt Hopola] 2H&e|w 9lrt. & 2o= &t
223 AEAE Q3 29 w2 3D A|1LE, s|Rd At89] 3D A|ZE}
3D ZEIx AAHS 95t ojutold AHa 5 CioFst Hopz 8 W}
HolA] 1 ATHChen, 2024).

[23] 15]= A}&%338S 98 3D Gaussian Splattingo] A&H o5& &
olZtt. AHgFWS Y& LIDAR AN Amet stujet wld HEE 3D
Gaussian Splatting@ = gsl ArXIst 238

O
=
2et 7le Y2 Autosplatolet 220 HFH AIFME AALS

- 0]
=
2 tHKhan &, 2024). °l= ©&s] AteFefo] =etE A oy, F3t
AT} 2o O 88 BoplAw 9] B8 4 At
[ simutation Inputs | Reconstruct Foreground /" Scene-Level Fusion Smiated Scanarioa
e s JI, oo s
4 ‘w}% #y *Qf j“ Foreground o

Gaussians

Dynamic Modsl

Reconstruct Sackaro
: T P g B
i Gaussians] — J
LiDAR ] 4
_ T e D
‘ ‘g ﬁ{smmm
!

Gaussian

[37 15] 5& 4= dlo]get Lidar Hlo]E| S AFE5te] 3D Gaussian Splatting AI&AF 1H4]

(Khan, 2024)
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He, Yulei(2024)= 3D Gaussian Splatting 7]¥1-2 &85} Laboratorio
31 Art GalleryE AAstRion, o] 2efRlofA AT & Q== L5t
ATHI 16]. o] WoA & 52740] AMIS St dlo]E 2 AME SO
o, YARPL IS FUste] ARAOD BT 4 Yt 71 55 D
Gaussian Splatting®] &8 7I=A4S g8 0 2 Ho Rt o= L EZ]
dfAg AGYat YA AH Y-S 75l 5= 3D Gaussian Splatting
7129 £ EAS Bo&Et. Eoh HEO ZIF A $lo] 3D Gaussian
Splatting 7|92 &85t 71 37ts aRles At ARIE A4
eIth ol= HEt A AR apgo] Thestet A[AA B2 A g 5
Zio]tt.

o]
AR

ftlo

[1= 16] 3D Gaussian Splatting2 A28 A|XSt Laboratorio 31 Art Galley

(Yulei, 2024)
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z] o= 3D Gaussian Splatting®] Z=Q 3sHA Al
o weelr] 93t CjoRst dwSo] Surs] ME T Ik Guédond
Lepetit(2023)2] HtofA]= 3D Gaussian Splatting &
Aolxl depth map2 &35t WAl S 85t
17]3} 2ol WiAZH HEHOoR Ml HAT & dgon, ofF 7]
oz 7[Edl= ofH{E THIEE WMo dzArgo] Ao 7o

2 9l

et

: ¥

(a) Mesh & Gaussians  (b) Mesh (No Texture)

(2™ 17] WIA] glo]Ej7} A= 3D Gaussian Splatting

(Guédon, Lepetit, 2023)
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L. dlojg A
1. glojg Mo Hey

3D Aot= oA 4 dlojlEe F42 e Fastt. o2 58

QstAY 559 oju]x]7t ZjAl HlojE] NES] f4doz o|ulx] sy

ae’d 57h =2ash A4t A2 BYsto] S 2AEe F2S A

71=0 %835t d&-S sttHHosseininaveh =, 2012).
MatuzeviCius 5(2024)2 ALoA = °0x] F2=

sl &5 OluX|E AtEo= AAsti, ZEIHUHE:] ALFO aeldS

A st ol &8l Ay S=7F FHEUNL, Ry AEFS =

JMoe Fagicks A4S & & 9tk olxY §4F olu]x] Exlo F2 o
olE| Al 3D A& AN Ael 45 U 584 2] FaF A
o 223 & 9}

s Pe ywEhos nstets 52 HojH: mE Z2toE A
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PSNR vs. fps SSIM vs. fps

= Harhan 1Pk " == FHumnan ] - 588
Haman § - Fli

=— Phayroam - FENE

=— Antigue Rzoer - FGHA

Metric Value
Metric Value

3D AFFOIA U olulx|9 FE2 At FUEY AAA S

ARAel A%e oAtk e olujx] BA @izt si¥E, £F A
L& o] e, olgst 452 RIE It ABH L A 14
o] XMsrde AX Al =rHHosseininaveh 2012; Matuzevicius <,
2024). ol [2d 190l &g 4 QI%0], RARSE 01817} e
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Object being
% 1 recontructed Camera

locations
&

Groups of
redundant or
similar images

(23 19] 53 4 dlolE

(Hosseininaveh =, 2012)

a. ofjA =

i)

H dolg9 F42 3D A= 2o BHAA FF=

o SiAFE 9] o]ojA]= SfM(Structure from Motion)S &3l ZQIE Z
2rocg At o Bas AEstnl, ol A BPelHe A% B
xteF Mg Alst2 olold 4 Qich sl Es} e clojel: oujx|e] o

(Surmen, 2023).
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Resolution : 15.1 M

¥
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o

[ 20] SHE 3D Aj7E At Abo]

(Surmen, 2023)

we sigwol ojujAl: 3D A TES AYsts o 9o Fad W o

2 Apgetth ol2fet 2AIE si2sk] Y8 Lomurno 5(2021)2 A4S

Hlolg 9] st 3D A+tE FA00 vlAl= 4TS Y| HojErt
1) g2id Rilg F8et 32 sl ojux|9] Isi Het lar, JAA LGl 2U.
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ojmAI7t sSstAY 27g0] SR e 4%, REIHHEY L1250l
oJm]A] 13t ZRAES geds| AEshR] Zol AY e =7

nk
J;:'
m°l'
L
N
N
ofr
=L
Ra)

&
))7 | |- Principal point in x
% -»- Principal point in y

>
2 i ok
& E >y \
g (73" Y
3 £

P

- = 2

oo
R §
Z z ’

> [

Z Ay s

oy L f

i l Detected targets ‘ i !
«- Referenced targets| X 2,:’) PO T
10 n i L i 1 P L 1 L 1 v i ]
0 O'I 0-2 ()-3 0-4 0 0-1 02 03 04
Camera displacement [in mm] Camera displacement [in mm]|
(a) (b)

(23 211 72} ol &0l Bl A& R 24 Mol tlRl= 4%

(Sieberth <, 2014a)
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whebAl, 3D A& AolM S22 olulR|E At Ego] gt 1L

F7 oluAlE APgst: Zo] WAAolTh. Sieberth S(201db)e] AL
el 5 A% A W UA: 9F¥e Aoz BAsigo
of, 227} EUle4s 459 SN 4% BF ALt A Padc
L Ang AAstacad 22 €3, 5% 4Age Eushe 29 ofy)
A AHE ARl Brisstel 45 Aol WRYL HolFtt. ofF 55
2o Hasler 24 gagol 3D APE BY P WA 24U PE
stoict

W
>
£

(Sieberth &, 2014b)
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s3let 4 ojujXl& 3D A+tx FA £HAA LS vAH. oE
sf2st7] ol Ma 5(2022)2 DP-NeRF(Deblurred Neural Radiance
Field)E A|Qtstict. o] mHl2 SSigh ojujx|ofAl TAYs= #A1E &0
7] g8l 22 Auel HuS Pgstel Lale AASH: YAo=z HAs
9Ith. 58], DP-NeRF: 7huflet SAldolut 23 BAZ Wishe 2olg
aggoz Aajstel, 3D F2oIH dlolg YeYe GASFES Srct

(22 23]l DP-NeRF7} 7]% NeRF wello]} whalel rjzaja]

duEat vwsls of o AdYsta gt 3D A4S 2YRE Eors
_]

(a) ¥ HjoJH {b) NeRF (c) DeBlur NeRF

(2 23] 4 HlolgoA =215 AlAste dado=z Ajde ojulA]

(Ma &, 2022)
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Ztdlel 2782 49 diolHe A AFAR F&= UIAIY, 5] 9]
L AA Z27He R¥ste 9 £935F @42 R8s} Rangelov 5(2024)
o] AFoAl= NeRFQ} 3D Gaussian Splatting 7|&S& &-&sto] 72}

MASO, Mel 4%, meAho] 3D A7E B ojAE dFe HA

delQat Wl Iopsksts Ao MAUL HAstcHIY 24]. ol
AL wolx Zaet g EY 10 FFS AIsH, 3D AT A
H 242 25 58 71F02 A8 Wlgt O
A A8 Jefm Ago] TaAoln, A2

(o]
AL Rps Anzo B4 Aols x4 Ytk ol ot FA

(19 24] 2|Astd Ziolet B4E &oll 3D A% Zat

(Rangelov =, 2024)
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Gaiani, Marco 5(2016)9] Aod= A& AW Atsshd zE 1
HE] MAM+H PN =& B 7HS & Al
o Ao A = S|AE T3 HEsHhistogram equalization)E A -835}0] o]
o]x]9] =& AE|E xAstY, A & Hol=2 sixIsto g EXAA A
R AT A FHAIHEY. ol AP X2 ®HAl2 HlolE FAS
7HAdste 3D Ai+&9] AE B85 =ole dl 7ot [ 25]9) [19

261 S|AETY PHEES B3 olulxle] WALS WY 2T A,

H:I
re

=
QUE b A, mAl A, AR W A POl Bl Ak

Hol&oh

P
o

(23 25] 7|12 mE M ER.] X8 ZAi} [ 26] AA WS Fo1et Z2af
(Gaiani, 2016) (Gaiani, 2016)
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SlAET WS AQsH TEIHWER] Lu2]Zo] o]ulX oA
S88S o 2 A5 & ot Chan 5(2021)9] dtolM= EEH =&
(Multi-Exposure) 7|&2 &850 %=
SHATH oiefet =& =0JA B FH oJu]x|S /st HlolHe] Hret
HE LS 7HIdstd o, o] &l 3D M5 FHEs =X

£5|, CLAHE(Contrast-Limited Adaptive Histogram Equalization)2}

s

rlo

S|~ETY el 7IWE olulx|9] #riet vl 2745t 54

S o g=el AEshn, oy YPes PP (2 2704 E sl
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A
A dAr #82 S7HAIZIAL, 2Aer 3D Ai4kE SR FEAC] o
g 7t

T2 UAT AR 5(2023)Y AqoA = 4 olulA|of 4ot H

<®E 2> A=A oJn]x] & A7t T}

Horizontal angle Vertical angle Number of Reconstruction
interval interval photos Time
10° 360 960 sec
Entry-1 15° 252 673 sec
(10°) 30° 144 372 sec
45° 108 330 sec
10° 180 430 sec
Entry-2 15° 126 352 sec
(20°) 30° 72 231 sec
45° 54 172 sec
(YA 5. 2023)
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2}Z2}Alet AARH(Laplacian Operator)t= o|ulAle] o|x|E @Alsto] &
B JEIE Wokshe o 984 Z1wolchol A, 2019). eFERtAle AatAt
Lt olojxle] 24} Ul g Ao, 2Ho] ge oA ke o]

LFERAL, 20 SHA] o’ H2 s Wit ol S8l 23
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Enhanced Laplacian Edge Detection

148 A18slol 24 4

got

Alst7] sl 2bEebAlr

71&23k8 0t Y2 o]n|R| 2 A|AHsts g

Frame image 2

Frame image 1
P

Shaken
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3D A5 FHOIA olnlA] 7t W] BRPe EIE Fees Aol
Yo7t @ 4 Ak ol RS 54 AXOIA ZAE 2eecst A
g2 AgsA ol AF A2 W A2 ololztkZhang 5,
2024). ol s|AP] Yl FAETM VN W] BE Y VIFS At
sfof A% olulA] 25 St WHe HNgFoH

i
of 2act JEE Frietth. of g2 WVl 22 43S %50 3D A

Dark Area

+ +
(23 34] 052 golo] APES giah ZelY olulxlZ A7kt

c. 94t olulx] &A% A

SIM(Structural Similarity Index Measure)?] Z4A 7= (Al 212 &
S 2ol 4 oich. WAl WIge 31 (Luminance)E, EFEUA: W)

yislol thu](Contrast)® UEN|O], JL%(Structure)= = o]O]x|9] =l

gRlol Qi WA 7 BAur] WALS Fstol AT oS Eaf WA 1)
NETAE WA 4 9ok YR oluAE 2, WHEY oluxE y= 7Py

o, 29 y 9] RGB Fwl Atol7h AAH =7t A|stei, #&H

g
o
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Ab Apol7t ARSE OulZt A ®eE, xob yof ZF mAlo] Tofuto]
Halo|A] uit) gisko 2 Uepgd Ao xyb xstEch 22U SSIME o]
Al 2 87t AR AREE o B VHA] SHAPE EAfRIT olE S

A B0l B RCB ez MY 4% SSIM gro] g7t 2 4 1o
o, 521 A" olu]x|of FLof SSIM o] = AHEEH A8 =S ™
5] B7IsHAl 22 & UAtHWang -5, 2005).

a

Jlm

it

0:;

SSIM(%Q) = [l(xay)]a . [C(.’E,y)]ﬂ . [S($,y)]7 [}\] 2] SSIM BE]. &]‘
i >
Dap= {é iﬁfﬂﬁiﬂ) =7 (A1 3] 5% o W 44

Remove I, 1fD,; _,

(A 3lolA T QAZtoR, B AL SALE S 082 1At
@S Tt oujx] At BO| SSIM GALETE 80% ol A% o
S 3% ojujxl2 WUstL, (4] 4o wet D= 12 WA 1 [

419014 D;_ 11 4% vt ojulx] BE AAgt. [23 35]= o]ulA]

o O
sAolng, QAES 7|E0R TEd £22 AsHA Wes oAt
gAlskE 710] Fastt o2 ¢lal SSIM 71E3tS 80%2 AAste], of 7]
£ Ylojd o|u|x2 MrFeRH olulx| Holee] 84 FAXAT

- 38 -

Collection
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718 7IECR o ouXE Alsor WHESH, AREAPL JAYS Al
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# mage Fiter GUI

Selact Input Folder

o)

Select Good Output Folder

v

Select Bad Ouput Folder

ouse]

Select Excel Save Path

o]

I Enable Duplicate Image Checking

Laplacian Strength

T I_A_!__li [max: 31)

Laplacizn Threshold

(min 1) %ﬁ e
[100

Brightness Threshold

(min 1) l—j'ﬂ"_ it
100

Similarity Threshold (%)

(min: 1) |—mr| i)
so

Start Filtering

[23 36] o]o]&x] E GUI
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7.55m

6.4m

2. 7t A # 2

29 72t A8 #si 3D A& 360k 7o}, oj2{e]s Foe)

=y

rol‘

£ slujete Folslo] BlAE #9947 3D A7 WL ABstAch 2 7t

Hzte] ZytE "lwst’] s PSNR(Peak Signal-to-Noise Ratio)x}t

SSIM(Structural Similarity Index Measure) AH-E

FyHoz Poistn vlmstAckAYY 5. 2020).

- 43 -

Collection CA"'@



w

D A& 360% 7Hilets ol oid s &4 As 2oy, §1

ofl

i3

o] BESH Al oA E 3D RS wgolA We o 8rt wAlsteict
UFd, o2f2]A hdletel A= Jitete AUleh A9 oA ARtsos
St AME HAoy, iEE Jiet= olfw JEolu AR DA I

oA 3D A&l ©F7t Selsiglct o)y WA &
oA FMEE stolete] AN 5ol o] £Udy] oz B,
PSNR} SSIM 47| 8l Zit, ulejeja stujepst Aujet be) 874 =

oA TP AEE 45 Hol £9lo0], ke AP P vt

2 m2I3 A 9 BAo| gV Sttt <E 4>k 7t Ftulete] =
<, 3D A} 7% Zuk PSNR 2 SSIM 2415 Qofste], 13 39)= FHu}
g BolEct
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< 4> 72} HAE HY

3D M8 360% 7iH|2} oj2{2|A FHH2¢
(QAEL 360 =2) (&L| A6400)

S A E: 4K

fps: 30 fps: 30

Insta 360 A Lf a6400 AU OlO|Z 15 ML}
PSNR: 27.78 PSNR: 28.05 PSNR: 27.95
SSIM: 0.58 SSIM: 0.61 SSIM: 0.54

Insta 360 Of2 a6400 Of<| OlO| & 15 ML}
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ABSTRACT

A Study on Automating Photogrammetry Input Data

Selection for Improving 3D Reconstruction Accuracy

Nam, Sang Woo

Major in Digital/Scientific Photography

Dept. of Multimedia and Film

The Graduate School of

Advanced Imaging Science Multimedia and Film

Chung-Ang University

This study proposes a program designed to automatically select
and enhance the quality of input image data to improve the
efficiency and accuracy of 3D Gaussian Splatting technology. In
traditional photogrammetry-based reconstruction processes,
inconsistencies in input data quality have been a major factor
contributing to the degradation of accuracy and detail in the final
models.

To address this issue, this research developed automated image
evaluation and selection algorithms wutilizing the Laplacian
operator, histogram analysis, and the SSIM(Structural Similarity
Index Measure). Experimental results demonstrate that the
proposed program effectively improves data quality by eliminating

out-of-focus, blurred, and duplicate images, significantly
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enhancing PSNR(Peak Signal-to-Noise Ratio) and SSIM metrics in
3D Gaussian Splatting outputs.

A comparative analysis of pre-processed and non-pre-processed
data in both indoor and outdoor environments highlights the
critical role of prepossessing in enhancing the final output quality.
This study emphasizes the importance of input data prepossessing
in simultaneously improving the quality and efficiency of 3D
reconstruction and suggests its potential applicability across

various environments.

Key Words: 3D Reconstruction, Image evaluation,

3D Gaussian Splatting
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