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Motivation

❏ Camouflages are everywhere, on the street, in the forest, under the 

sea… 

Question: How to follow their design and generate textures as good as 

them?



Motivation

Challenges:

❏ Inconsistency from multiple views.

❏ No formal answer to the question, animals act in their own way.

Color an object ! Make it hard to see in multiple views!



Method

❏ Modern implicit representations of textures: Texture Fields.

❏ Learning to camouflage in a self-supervised way.

Photoconsistency Loss

Adversarial Loss



Related Work

❏ Owens et al. propose to view cuboid surfaces as a graph and 

optimize camouflage textures as MRF.

❏ Reynolds generate 2D camouflage textures using genetic algorithm.



❏ Multiple input views captured around a virtual object.

❏ Generate camouflage textures for the shape based on the scene and 

location.

Multi-view Camouflage



Method

❏ Texture Field: Multi-Layer Perceptron dependent on scene encodings.

Query point iColor for point i



Method

❏ Texture Field: Multi-Layer Perceptron dependent on scene encodings.

Pixel-aligned image representation
■ Image coordinate on input view j.

■ Bilinear interpolated image features



Method

❏ Texture Field: Multi-Layer Perceptron dependent on scene encodings.

Perspective encoding
■ Conveys the local geometry of the object surface and 

the multi-view setting

■ Viewing direction from input view j

■ Surface normals in input view j



Method

❏ Texture Field: Multi-Layer Perceptron dependent on scene encodings.
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Learning to Camouflage

Virtually and 

randomly placed !

❏ Learn how to camouflage through virtually inserting camouflaged objects.

 



Learning to Camouflage

❏ Photoconsistency Loss:

❏ Adversarial Loss :

❏ Self-supervised camouflage loss



Experiments

❏ Evaluate our method on 36 scenarios from Owens et al.:

❏ Render objects after camouflage at the predefined place.

❏ Test our method with 2 view input or 4 view input.

❏ Test on cuboid and animal shapes.

❏ Baseline

❏ Iterative greedy projection

❏ MRF based methods from Owens et al.

❏ Image inpainting + projection



Result

❏ Evaluation based on perceptual study.

❏ Participants are required to click on the location of camouflaged objects.

❏ Confusion rate and click time are recorded for each trial.



Results

❏ Automated metrics

❏ LPIPS 

❏ SIFID 

❏ Compared with image inpainting pipeline

❏ Ablation Study



Results



Virtual Tours in the scene



Conclusion

❏ We propose a method using Texture Fields to generate camouflage 

texture for objects.

❏ Our method has more flexibility on input shapes.

❏ We propose a self-supervised way to train the texturing model.
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Image credit:
https://scswraps.com/utility-box-brick-camouflage/

https://www.mystart.com/blog/the-coolest-camouflage-techniques-used-by-animals

https://www.youtube.com/watch?v=JSq8nghQZqA



Thank you !
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