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Figure 1  Classification and development history of 3D reconstruction methods
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Table 3 Comprehensive performance comparison of 3D modeling approaches
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Mip-NeRF 360 27.69 0.792 0.237 48h 0.06 8.6MB
3DGS-7K 25.60 0.770 0.279 6m25s 160 23MB
3DGS-30K 27.21 0.815 0.214 41m33s 134 34MB
5 Tanks & Temples#IB&ELIH R °

Table 5 Experimental results on the Tanks & Temples dataset ' °
ik PSNR 1 SSIM 1 LPIPS | I 2kt ] fEHE FPS WAT
Plenoxels 21.08 0.719 0.379 25mS5s 13.0 2.3GB
INGP-Base 21.72 0.723 0.330 5m26s 17.1 13MB
Mip-NeRF 360 2222 0.759 0.257 48h 0.14 8.6MB
3DGS-7K 21.20 0.767 0.280 6m>55s 197 70MB
3DGS-30K 23.14 0.841 0.183 26m54s 154 11MB
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G35 (NeRF Synthetic/Blender ) A&7 12
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RO mMAGE R B, BB RMAT RN 2EE

BN, 3DGSLA33.32 dBREAE FIA A 1k, S B e HiAR
FERAJLM T, B S5REEMFNERE LRET
—,

=6 AHBRFHARTTEFHPSNRER

Table 6 Average PSNR of different approaches in synthetic scenes

Tk Plenoxels INGP-Base

Mip-NeRF

Point—NeRF 3DGS-30K iy

PSNR 31.76 33.18

33.30 33.32 32.93

53 ZBRITe

REERE BN T HA TR B S TARRCR
SRS ME A LM, AT LU AR LA Bk i

WBE TR T . 3DGS-30K7E A ELSEBE4E Ry
PSNR427.21 dBF123.14 dB, ‘5Mip-NeRF 360#127.69 dBF
22.22 dB4EE ., {HSSIMHILPIPSHIAT(E ML EE A &, 4]
N, Tanks & Temples |, 3DGS-30K[ISSIM40.841 ( X}F
0.759, +10.8%) , LPIPS’40.183 (XtF0.257, -28.8%) .
HEWTAT T, 3DGSH MR, FER/R IR mdia
PR B2, MINeRFIIATURSY, MIFEAZA RIRTIA
T o

AR, AR R B ORG240
3DGSYNZFERIE265Y 5480 4143338022 ], TiiMip-NeRF
360MIFF48/ NI, HUE A S T /a4 191/70 ~ 1/107 . &G
A I, 3DGSH134 ~ 197 FPS, Mip-NeRF 40.06 ~ 0.14
FPS, Tii&Z/FE Y1000 ~ 300047, Instant-NGPI|Zidbh
(5575 ) , (EEYEEUN1 ~ 17 FPS, FFHASE
PSNREUARZI2 dB, X UL M A gl Ak T ISR,
{EAMLPHERAER 51748 . Mi3DGSIIA B X F R 556HHE
PILLA, RIB RO T P R

MBS A LA, 3DGSIARISCfF, #E11 ~70 MB
Z a5, Slnstani-NGP (13 MB) FIMip—NeRF 360 ( 8.6
MB) #bFRl—4%, HPlenoxels (2.1 ~2.3 GB) fiHH
ARG, (HAETanks & Temples F7KAEYINZRRT, WA
F70 MB, 302 H B A B RITE R e soh AR R
ESE . DIZRIEECPU BAEHT20 GB, 24
BARHERE AN

ZEa L e s e, XA R T n s
Yt AT AR AR o 48 005 1 A6 JUMDRG B2 R aT S v 1
Ry e =TI 08 ool O 3= 1 B [ B 6 N e i
Mip-NeRF 360175 Je Bt A 5a 4 77, (H48/IN I ZRFn
0.06 ~ 0.14 FPSHERIHEE , PRI T H TR RN HIRIHE .
Instant-NGPiE & 75 ZAGHE TG 195w . JRAE3DGSH LA
KA R TARRRE, K5 BAF R,
{H3DGSTE TR . VI 2R e el - BUS T g (45
AR, HEREREES, W VR/ARMECT A 4t
TR,
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6.1 HHRER

BRI T =4 A 2 T IR sh A 1%
G ST MERAEMFNTT . ST SOk A
AR eV € R I e I A T 57

2Tk S 2 MEJUM S L — kA&, HaR
BRI EE I SIM - SRR AR G s =, T
MVS -7 bR L 25k . R SEBE R LE LR
FERIRT gl FORRROREY, 3 Tl At ) T2
HB ARSI TR T TARE, I B R
BAMTH A = AKASIR L.

BRABRS, & TAER TR A ME . NeRF
YU T MLPSR IS s X, EM B E S SR
e ERTTRENE . 3DGS O DL L T AR,
TEMip-NeRF 360_[-1427.21 dB PSNRA134 FPSERGETT,
HIE Y HENeRFIR =S, Instant-NGP """ 3|
SRRV, B A PUETE . MVSNet * FlPoint-MVSNet
UOBREE A5 AMVS, FEDTU - ERJLAREE, B
SR I, REEY s AR RO

MWHAREBRDITEE , =A@ t 2L 3K 3% i
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Comparative Analysis of Classical Methods and Emerging
Fusion Technologies for 3D Modeling

Fang Ziwei Wen Jing Huang Yumeng Gao Xin
College of Physics and Optoelectronic Engineering, Jiangsu Normal University, Xuzhou

Abstract: Reconstructing 3D structures from 2D images has long been a focal research topic in computer vision
and computer graphics. Four representative technical routes named as structure from Motion (SfM), Multi-View
Stereo (MVS), Neural Radiance Fields (NeRF), and 3D Gaussian Splatting (3DGS) are selected by this paper. With
respect to the public datasets of two benchmarks, Mip-NeRF 360 and Tanks & Temples, quantitative evaluations on
their reconstruction accuracy, rendering efficiency, resource consumption, and scene applicability are conducted.
Experimental results show that 3DGS achieves a leading real-time rasterization speed of 134~197 FPS, which is
approximately 1000~3000 times faster than Mip-NeRF 360. The training time of 3DGS is reduced to 35~45 minutes,
while its PSNR (27.21 dB) is nearly comparable to that of Mip-NeRF 360 (27.69 dB). The classic workflow still maintains
advantages in geometric accuracy and editability, while neural representations demonstrate remarkable superiority for
novel view synthesis under sparse-view settings.

Key words: 3D reconstruction; Neural radiance fields; 3D Gaussian splatting; Multi-view stereo; Novel view synthesis
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