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Loss of surface details

Photometric Corruptiondepthmap
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Loss of surface details

Photometric Corruption

Multi-view Instability

depthmap
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Real-world data

Noisy at low brightness
Specialized hardware

Real-world data
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Synthetic[1] polarization [2]

Diffuse
illumination

Shaded hdr
image

Physics-grounded

Long setup and rendering time
Domain shift

Physics-grounded

[1] Roberts, iccv 2021 [2] jung, cvpr 2024

Specular highlights 
are linearly polarized
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Synthetic 
Specular

supervision
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camera
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rgb
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Depth Map
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Depth map
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NORMAL MAP
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Monocular
3d pipeline[3]

[3] Wang, neurips 2025
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View directions
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View directions
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HIGHLIGHT GENERATION ALGEBRA

Normal vector

Viewing ray

light ray
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HIGHLIGHT GENERATION ALGEBRA

Normal vector

Viewing ray

light ray
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HIGHLIGHT GENERATION ALGEBRA

Normal vector

Viewing ray

light ray
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SYNTHETIC SPECULAR SUPERVISION
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Synthetic specular 
supervision

Dec

Token-space loss Pixel-space REGULATIZATION

UnReflectAnything

[4] siméoni, arxiv 2025

[4] 
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Composite
some 
synthetic 
highlights

Training time

Inference time

remove
some 
highlights
all

some
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Proxy for synthetic data generation
Physics-grounded light modelling

+4.95% SSIM PSD dataset[5]

[5] wu, IEEE t-media 2021

-10.29% niqe housecat6d dataset[2]

M0dern geometry estimation METHODS

UnReflectAnything

alberto-rota.github.io/UnReflectAnything

Exhibit Hall ⋅ ExHall A-F
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