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Objective

Integrate task-specific preferences, encoded as 

differentiable rewards, into an end-to-end 

learning framework to generate texture images 

aligned with the geometry of a 3D mesh.

Core Idea: Align Texture with Geometry

• Texture Generation (TexGen): Render a 3D 

mesh from multiple viewpoints (𝑽𝒈𝒆𝒏)  and 

apply a 2D text-to-image diffusion model (𝜽) 

to generate its texture from a text (𝒄) sampled 

from a dataset (𝒑𝒄).

• Reward Design: Compute alignment 

between texture features and 3D surface 

geometry through a differentiable reward (𝒓).

• Reward Learning: Given the TexGen 

texture, maximize the following objective:

Advantages Our Method Offers

• Efficient optimization: Removes costly 

sampling-based reinforcement learning, 

reducing computation time.

• End-to-end geometry awareness: 

Backpropagates through the full 3D 

generative process, aligning textures 

naturally with mesh geometry.
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