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EAME g a2|0te] “3DGS 7|2t AR A|AE" LumiARS| %|F £ IA{O|C}

Z|Z Apple Vision Pro, Meta Quest 3 & XR 7|7|2| Eg22 1FH 3D 2H =0 Cj
St =97t G55t Qe ALt 7|E2| 3D oAl HZH H#AIQl Photogrammetry= At
AlZto] 22§ ZAZ|1, NeRF(Neural Radiance Fields)= HEH2 £Z7F DHY SHAN Met
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20234 ZrE = 3D Gaussian Splatting(3DGS2 A A|ZH &
Sy@oLt, fl2 2n2|E2 HiZ (Background)Dt ZiA|(Object)S &2[5HX| £ AR &

B0 BiXl Al 2283 B8 LO0[=7 Zetkl= X|BHQ BHEO0| EAHetLY.
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2. A|AH AA

21 HH AM2H" 2=

2 AAHS Client-Server X2 MAEAOH, DAY HAO| Q3 3DGS &2
Local GPU ServerO| Al =5t ZutE2 ZHHY S2t0|HEO| A AH|[SH= HEHO|LCE,
B Client (Mobile): 53 #F A Y=, HHE 3D oMl 55 =3 X AR HiX]
(Unity ARFoundation).

B Server (Backend): FastAPl 7|HtO| REST APl MH{. Xt CH7| ¥ (Queue) &2 I It

o[zt @A AER O .

B Core Pipeline: FFmpeg, COLMAP, Python(PyTorch) 7|8t9| 3DGS 3t& S Z=X 2|

2.2 7|= AEH

T oM 7= H| 1
(o} Windows 11 PowerShell CLI &4 XX 3}
Backend Python 3.9+, FastAPI, SQLite H&S7| 2 M| 2 AEf £e|
Network Ngrok 24 MH 2 = HEE

3D Vision COLMAP, 3D Gaussian Splatting| SfM 3! 3D Scene Reconstruction

Al/ML Rembg (U-2-Net), PyTorch A% ot A otE

Engine Unity (ARFoundation) Aras Gaussian Splatting Renderer &
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3.1 Core Pipeline

LumiAR LtO|Z2lol2 & 7HHA o] 3™HS
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SHAIE S=017| {8l SAHQ &g
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3.1.1 Stage 1~2: @& MKl A %HD} SM
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N
re

> Sequential Matching E2: UtXQl O[0|X| MEQ} H2|, sF4&42 =&
% 40| EXsICt 0|E &8l Sequential MatcherE M-8, Feature Matching =5 3Hf

O|& SF&A|Z| 1 False MatchingS %A 3}H3YLCE

> Adaptive Frame Extraction: FFmpegE A 0{5t0 ¥&o| Z0|of W2l FPSE Ats
ZF, ™| Ho|HAI(100~300% We))S +HSI=E LA UL

3.1.2 Stage 3: Hybrid Mask Cleaning

Rembg(Al OrAZ)7t Aot x27| OpA3 = LO|=7F BioF 3D F&2 X SHAIZICE O
£ i Z5t7| flsi 3¢HA stolE2|E EEIS AHIUCE
> Robust Z-score Filter: A =& = ZHX| 37| H|E0| EHXOZ HHAXNQI

(HF 3AL &2) 2 S A5 HA.

> Dust Filter: &= HX|L} &2 2755 HASH7| flof 2o Hd HH 7|dio| &

)

> Center-Weighted Repair: 5 &% 7H&X|(Gaussian Weight)E H&3t0{, 2tH &

Ao fIX|eh = AHM= 2|l FH HlE L0|== A (Erosion) L2 HAHTH F

CtA| = {(Dilation)st= L1E|E M E.

3.1.3 Stage 3.5: Voting-based Visual Hull

3DGSe| nEHQl ZH|Ql "Sparse Point Cloud(E %2 ¢t ot Hif"E Y|t
7] ?lol, QEME LiFo| 27| HQIE ZERES AH2E SZBt= Visual Hull 7|
S ZYUCL

> Consensus Voting: 3D S7t2| ZAXj(Voxel) =2 7HH2H0| & S (Projection)H =



> F2ik COLMAPO| E8FE HX| Rot "AXIt Gle SO &M =X S ¥

3.1.4 Stage 4: Mask-Supervised 3DGS Training

D> Loss Function 7§M: 7|Z= RGB Loss 2|0 Mask LossS ZF7}5}0], HZd Y H O

Gaussian FH T (Alpha)E 022 FHA|7|EE o5 FZE +=HAULCL

0
-

> White Background Adaptation: £ HiZ XZ|E o HEH Al HfZM 2 S

2 HO5H stg g dE HEJCL
3.5. Stage 5: Iterative Inpainting & Normalization

3DGS Zit= HIE S| fH(Hole)g MR, Unity AT ZEAN HF= 2T =X

THA O] Tt
> Iterative Inpainting: T+ o @92 X510 FH HAX MYyO= 2EH(Edge -
> Deep)0fl 2K HAFMo=z YL Yuz|E5S LHAULCL

> Radial Crop & Normalization: ZiM| SMCZRHCS| HE| A E 7|H2E Outlier
£ ZEetLia(Percentile Crop), Unity2] Unit Scale(1.0)0| %3 A7|9t HEE FAsil
Cf.



3.2 2H siZ % 85 ™=t

3.2.1 CUDA OOM (Out Of Memory) 25|

p A DSHAME O|O|X| MZ| A| VRAM £&F2 =2 mto|=ztol FEt
> MZ: try-except EE= S8 OOM LY HX| Al A}S22 CPU Fallback =
CZ HSSALE HiX| AFO|=E SHO 2 ZHst= 22 1.

torch.cuda.empty_cache() % HA|X GC(Garbage Collection) ZEZ M 22| £ WX
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3.2.2. H{ZA T O|=(Floater) M|#
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Ol= 3&9| O/M$H H(Floater) Splat=0| AR EUZS X3l

v

ol Z2: Statistical Outlier Removal (SOR) ZE{E 3DGS ZEUHPLY)Y| XA =&

o
S5to] M &, £3], stage7a_cleanup 23 Z EO|A DBSCAN &3t L12|FS At
510 ool Kt HOF S DS AL

3.2.3. Unity 95 = gHd

» ek PythonOll M 44k pLY IFO| Unity2| Aras ImporterOilA{ 2420| O 4
StALE 2T E 0 ZEE.

8l Z4: SH(Spherical Harmonics) Al==2| &=A % Xt=(Degree 2 vs 3)E Unity
ZLoHo S MEE.

ZhEA #H2hY-up vs Z-up) FBS HESIO] WELZ| AN A5 2F.
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ARE 3D Ol 49 7ts.

» E-Commerce: &ZE 360 50 8! AR IO|& AMH|A,

=13

» Digital Archiving: 2 =% HOltEl CIX[E A%
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» UGC Gaming: AtEAt7F A A7HGH E742 A Y OfO|EHCe=
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LumiAR Z2ME = 3D Gaussian Splatting 7|&2 A MHA EE B0i22|7| I
mro|=a2tel x| Moo HBUCE 59|, B HOIHe 48 1e{gt sftM %|H3}, 510|E
2|= Ot23 FA|, d2[1 Visual Hull 7|8He] =7|=t 7|E2 7[E& QELL ZZHE T

H 2Set AN 22 §5& 20FACL
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2 AAEZ2 XML 3D 2HX 2o Y MHZ 2V|Hez2 HF= O 7| AHe
2 7|thElCt,
52. 2H

MA FH: https://www.youtube.com/watch?v=4QHBN2c--FQ

Unity code github: https://github.com/hyeonnmin/3DGS-AR-project

B =& https://arxiv.org/pdf/2308.04079
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