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Hot topic!
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Title Date Citations

TrackNeRF 20 Aug 2024 1

V3D 11 Mar 2024 24

Flash3D 6 Jun 2024 6

GS-LRM 30 Apr 2024 29

LGM 7 Feb 2024 121

DNGaussian 24 Mar 2024 27

GRM 21 Mar 2024 51

PixelSplat 19 Dec 2023 76

GS + (Large models, transformers, attention, NeRF, Diffusion)

https://arxiv.org/abs/2408.10739
https://arxiv.org/abs/2403.06738
https://arxiv.org/abs/2406.04343
https://arxiv.org/abs/2404.19702
https://arxiv.org/abs/2402.05054
https://arxiv.org/abs/2403.06912
https://arxiv.org/abs/2403.14621
https://arxiv.org/abs/2312.12337


Summary
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Summary
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● Multiview transformer
○ transformer = Swin transformer

sourcer: gmflow



Summary
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● Cost computation: The cost volume expresses 
how well a pixel i in image I matches the same pixel 
in the second image I shifted by vector l.

source: A Space-Sweep Approach to Multi-Image Matching



Summary
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● Refinement

source: diffusion networks



Summary
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● Depth estimation
○ refining is done with u-net as well



Summary
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● Gaussian generation

src

https://www.researchgate.net/figure/Point-cloud-generation-from-the-depth-map-Top-image-input-to-the-pipeline-rectified_fig1_368263168


Strenghts
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● 10x fewer parameters
● 2x faster
● better outputs than pixelsplat
● less pos-processing than pixelsplat
● better gneralization for N images



Strenghts
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Table 1: SOTA results



Strenghts
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Table 2: Better generalization



Weaknesses
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● Need camera poses
● Non-lambertian surfaces (mirrors and glasses)
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Citations graph
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connectedpapers

https://www.connectedpapers.com/main/fa0c7c850b6298fa49518e42e9f9e492dd4c5541/graph?utm_source=share_popup&utm_medium=copy_link&utm_campaign=share_graph
https://www.connectedpapers.com/main/fa0c7c850b6298fa49518e42e9f9e492dd4c5541/graph?utm_source=share_popup&utm_medium=copy_link&utm_campaign=share_graph


Foundations
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● NeRF/Gaussian Splatting

● Depth estimation
● Multi-View Stereo (as features) 

○ Gmflow (1/2)
○ Swin transformer

● Cost volume
○ Space-Sweep, Unifying Flow, Mvsnet

● (Cost volume, depth) Refinement (2d u-net)/(diffusion)

https://arxiv.org/abs/2003.08934
https://arxiv.org/abs/2308.04079
https://arxiv.org/abs/2111.13680
https://arxiv.org/abs/2211.05783
https://arxiv.org/abs/2103.14030
http://www.ri.cmu.edu/pub_files/pub1/collins_robert_1996_1/collins_robert_1996_1.pdf
https://arxiv.org/abs/2211.05783
https://arxiv.org/abs/1804.02505
https://arxiv.org/abs/1505.04597
https://arxiv.org/abs/2112.10752


Foundations: Math
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● inverse depth domain
● Warping cnn features
● From depth to 3d point clouds
● From depth softmax to Opacity
● Conv applied to image feature + cost volume + original 

images returns Covariance and Color
● Loss: LPIPS



Prior/concurrent works
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● pixelNerf
● MuRF
● AttnRend
● GPNR

● pixelSplat
● LaRa
● GS-LRM
● GPS-Gaussian

Nerfs  Splats

https://arxiv.org/pdf/2012.02190
https://arxiv.org/pdf/2312.04565
https://arxiv.org/pdf/2304.08463
https://arxiv.org/pdf/2207.10662
https://arxiv.org/pdf/2312.12337
https://arxiv.org/abs/2407.04699
https://arxiv.org/pdf/2404.19702
https://arxiv.org/abs/2312.02155


Derivative works
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● TrackNeRF (noisy sparse) ● HumanSplat
● V3D (diffusion) (git)
● Flash3D
● NoPoSplat

Nerfs  Splats

https://www.arxiv.org/pdf/2408.10739
https://arxiv.org/pdf/2406.12459
https://arxiv.org/pdf/2403.06738
https://reconfusion.github.io/
https://arxiv.org/abs/2406.04343
https://openreview.net/forum?id=P4o9akekdf


Similar, not cited
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● DNGaussian
● Ges: Generalized exponential splatting
● SparseGS
● FSGS

Splats

Other methods
● Dust3r
● Spann3r
● PR-LRM

https://arxiv.org/pdf/2403.06912
https://arxiv.org/abs/2402.10128
https://arxiv.org/abs/2312.00206
https://arxiv.org/pdf/2312.00451


MVSplat vs PixelSplat



MVSplat vs PixelSplat



MVSplat vs GS-LRM



MVSplat vs NoPoSplat



MVSplat vs NoPoSplat
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Problem: MVSplat might be less effective on 
non-Lambertian and reflective surfaces
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Project: MVSplat with Shading Functions
for Reflective Surfaces
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● train the model with more diverse datasets
● combine with article GaussianShader: 3D Gaussian Splatting 

with Shading Functions for Reflective Surfaces



GaussianShader
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- novel method that applies a simplified shading function on 3D 
Gaussians to enhance the neural rendering in scenes with 
reflective surfaces while preserving the training and rendering 
efficiency



Research plan
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● incorporate GaussianShader code into MVSplat  
● train on various datasets:

a. NeRF Synthetic
b. reflective objects datasets: Shiny Blender and Glossy 

Synthetic
c. real-world large-scale scenes: Tanks and Temples
d. datasets previously used 

● compare results and, if necessary, adjust models 
● check if MVSplat loses effectiveness significantly
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