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Sparse Photometric Stereo

• Estimation of surface normal for static objects with general BRDFs given multiples 

images captured under a sparse set of arbitrary lights (≤ 10). 

Key Contributions

• Address the problem of sparse photometric stereo through an integrated learning 

procedure of lighting interpolation and normal estimation.

• Show how the proposed symmetric and asymmetric loss functions can be formulated 

to facilitate the learning of lighting interpolation and normal estimation with isotropy 

constraint and outlier rejection considered.
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Key Idea

• Spatial continuity: image inpainting.

• Isotropic BRDFs: narrow down the 

solution space.

Loss Functions

• ℒ𝑓 = ℒ𝑓
𝑟𝑒𝑐 + 𝜆𝑠ℒ𝑓

𝑠 + 𝜆𝑎ℒ𝑓
𝑎

• ℒ𝑔 = ℒ𝑔
𝑟𝑒𝑐 + 𝜆𝑠ℒ𝑔

𝑠 + 𝜆𝑎ℒ𝑔
𝑎

Symmetric and Asymmetric Loss

• ℒ𝑠 = 𝐃− 𝑟 𝐃, 𝐧 1

• ℒ𝑎 = 𝐃 − 𝑟 𝐃, 𝐧 1 − 1
1
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𝜆𝑐 𝑝 𝐃 − 𝑝 𝑟 𝐃, 𝐧
1
− 1
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𝑟 ∙ mirrors 𝐃 with respect to 𝐧
𝑝 ∙ is average pooling operation to ensure spatial continuity


