Fight ill-posedness with ill-posedness: Single-shot variational depth super-resolution from shading
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Problem Statement Contribution

e Issues with depth maps from commodity RGB-D sensors: Fight ill-posedness with ill-posedness to

noise, quantization effects, missing areas, coarse resolution of depth map jointly solve depth super-resolution (SR) and shape-from-shading (SfS)
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e Goal: Given a single (consumer-grade) RGB-D image, leverage the shading information from

the color image in order to generate a super-resolution depth image. — -
Variational Formulation

Two lll-posed Problems
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Single Depth Super-Resolution (SR)
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Minimal Surface Regularization
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Numerical Solution

e [Introduce auxiliary variable 6:
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e Solve linearly constrained problem (nonsmooth & nonconvex) using ADMM:;
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