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Task:

• Colored meshes are defined by shape (geometry) + color (texture).

• Our task: Evaluate the visual quality of a mesh under real-world distortions.



Observation:

• Geometry and Texture interact in complex ways that affect mesh's visual quality.



Solution:

 Existing works ignore such interactions and assess either on geometry (model-based) or texture 
(projection-based)

 A hybrid method (model- and projection-based) that explores geometry-texture interactions

Pure geometry? Pure texture? 

Hybrid!
interaction



HybridMQA Framework:

• Model Branch + Texture Branch + Quality Encoder



HybridMQA Framework:

• Model Branch: Learn 3D surface representations and render their 2D projections



HybridMQA Framework:

• Texture Branch: Render 2D colored projections of the mesh



HybridMQA Framework:

• Alignment between geometry and texture repr. for exploring their interactions 



HybridMQA Framework:

• Quality Encoder: Capture interactions, and outputs mesh quality representation



HybridMQA Framework:

• Quality Encoder: Patchify and encode projections and capture interactions 
through cross-attention



HybridMQA Framework:

• HybridMQA is a full-reference method.



Experiments & Results:

• HybridMQA outperforms all existing works on four public datasets.



Experiments & Results:

• HybridMQA understands 3D geometry and attends to regions with geometric distortions.



Experiments & Results:

• Cross-attention attends to perceptually important regions through geometry-texture interactions.



Check out our webpage for more results, poster, code, and 
pre-trained checkpoints

arshafiee.github.io/hybridmqa

https://arshafiee.github.io/hybridmqa/
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