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Evaluation on simulated data

Problem Statement

We propose a completely passive, polarization-based MVS method for 3D

reconstruction of challenging scenes.
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Challenges

Traditional MVS methods: Fundamentally limited to deal with textureless, non-

Lambertian surfaces.

Shape from polarization: Cannot deal with real-world objects with mixed

polarization.
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Proposition 1. Under unpolarized illumination, the measured scene radiance from

a reflective surface through a linear polarizer at a polarization angle ∅𝑝𝑜𝑙 is

where 𝐼𝑚𝑎𝑥 and 𝐼𝑚𝑖𝑛 are the maximum and minimum measured radiance. ∅ is

defined as the phase angle, which relates to the azimuth angle 𝜑 as follows:

𝐼 ∅𝑝𝑜𝑙 =
𝐼𝑚𝑎𝑥 + 𝐼𝑚𝑖𝑛
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cos 2 ∅𝑝𝑜𝑙 − ∅ ,
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A binary labeling problem via graph optimization:

𝐸 𝑓𝑝 = 

𝑝∈𝒫

𝐷 𝑓𝑝 +𝜆 

𝑝,𝑞∈𝒩

𝑉(𝑓𝑝, 𝑓𝑞)

where 𝐷 𝑓𝑝 is the data term, 𝑉(𝑓𝑝, 𝑓𝑞) is the smoothness term, 𝑓𝑝 is

a binary label at pixel 𝑝, 𝒫 is the set of all pixels, and 𝒩 is the set of

all neighboring pixel pairs.
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Evaluation on real data
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Quantitative evaluation
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