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● Texture-GS falls within the range of computer vision 
techniques aimed at the reconstruction, editing, and real-time 
rendering of scenes in different applications;

■ Mapping the 3D representation of the scene 
into 2D UV coordinates using Multilayer 
Perceptron.

■ The texture mapping module incorporates 
an MLP network and Taylor series to smooth 
the texture map and its continuity;
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Remembering, 3D-GS represents the scene as a set of N 
3D Gaussians 

The final color at pixel p is obtained from a cumulative volumetric 
rendering of Gaussians, considering transparency alpha 
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● Texture-GS introduces an explicit and independent method to 
disentangle the geometry and texture for 3D-GS in an efficient 
manner

● The novel method inherits the strengths of 3D-GS (a NeRF 
based method) regarding the use of Gaussians in the scene 
representation

● Experiments demonstrate the successfully processing for view 
synthesis, texture swapping and editing with real-time 
rendering on consumer-level devices
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● Text: Absence of more 3D-GS parameters
■ Discussion about Gaussian initialization
■ Ordering of topics… 
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Classic mesh 
representation

texture

CONTEXT
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Spot with texture

Spot with other texture

Sphere with spot’s texture
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Nerf representation texture
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NeRF’s geometry decoupling from texture 

Neutex: Neural texture mapping for volumetric neural rendering. XIANG, Fanbo, et 
al. (CVPR 2021)
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Neutex: Neural texture mapping for volumetric neural rendering. XIANG, Fanbo, et 
al. (CVPR 2021)

It trains three networks: 
● 𝑭σ : Learns geometry.
● 𝑭uv : Learns the 3D-to-2D (semi) bijective parameterization.
● 𝑭tex: Learns the view dependant radiance.
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textureGS representation

Texture-GS
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● Texture-GS is an adaptation of NeuTex method to Gaussian Splatting

● It derives some of their loss terms from NeuTex

○ .

○

RELATIONSHIP WITH TEXTURE-GS
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It successfully decouples appearance 
from geometry.

But it worsens performance from 
3D-GS!



IMPA - 2023

POSTERIOR WORK

18

GStex: Per-Primitive Texturing of 2D Gaussian Splatting
for Decoupled Appearance and Geometry Modeling. Rong, et al.

Gaussians are defined by parameters

where

Diffuse term View-dependant 
term
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GStex: Per-Primitive Texturing of 2D Gaussian Splatting
for Decoupled Appearance and Geometry Modeling. Rong, et al.
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Source: https://github.com/slothfulxtx/Texture-GS/blob/main/models/uv_map_gaussian3d.py#L167

https://github.com/slothfulxtx/Texture-GS/blob/main/models/uv_map_gaussian3d.py#L167
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UV MAPPING: 3D CYCLE CONSISTENCY LOSS

22Source: https://github.com/slothfulxtx/Texture-GS/blob/main/models/uv_map_gaussian3d.py#L186

(4)

https://github.com/slothfulxtx/Texture-GS/blob/main/models/uv_map_gaussian3d.py#L186
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UV MAPPING: CHAMFER DISTANCE LOSS

23Source: https://github.com/slothfulxtx/Texture-GS/blob/main/models/uv_map_gaussian3d.py#L197

(5)

https://github.com/slothfulxtx/Texture-GS/blob/main/models/uv_map_gaussian3d.py#L197
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UV MAPPING: 2D CYCLE CONSISTENCY LOSS

24Source: https://github.com/slothfulxtx/Texture-GS/blob/main/models/uv_map_gaussian3d.py#L221

(6)

https://github.com/slothfulxtx/Texture-GS/blob/main/models/uv_map_gaussian3d.py#L221
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APPROXIMATE UV COORDINATES: JACOBIAN

25Source: https://github.com/slothfulxtx/Texture-GS/blob/main/models/texture_gaussian3d.py#L217

(14)

https://github.com/slothfulxtx/Texture-GS/blob/main/models/texture_gaussian3d.py#L217
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APPROXIMATE UV COORDINATES: EVALUATION

26Source: https://github.com/slothfulxtx/diff-gauss-uv-tex/blob/main/cuda_rasterizer/forward.cu#L406

(14)

https://github.com/slothfulxtx/diff-gauss-uv-tex/blob/main/cuda_rasterizer/forward.cu#L406
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RESULT
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Texture-GS Zero Jacobian
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RESULT: ORIGINAL TEXTURE

29

Texture-GS Zero Jacobian
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PROPOSTA 1 - “CONSUMER-LEVEL EVALUATION”
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Real Object View 3D Modeling

NORMAL 3D ARTIST PIPELINE

Paint Texture

PROPOSED 3D ARTIST PIPELINE

Real Object View 3D Modeling “Paint” Texture

Texture GS

Virtual Mesh from 
Real Object
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PROPOSTA 1 - “CONSUMER-LEVEL EVALUATION”
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PROPOSED 3D ARTIST PIPELINE

VIEWS AS INPUTS APPLICATION
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PROPOSTA 2 - “A TEXTURE PER FEATURE”
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PROPOSTA 2 - “A TEXTURE PER FEATURE”
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THANK YOU!
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