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PROBLEM STATEMENT

Depth images from HGB D cameras:

e Noisy
e No fine details
e Missing areas

Goal: Improve the quality of depths

Propose a novel RGB ratio model to re-
solve the nonlinearity and achieve similar
accuracy to the previous methods.

Introduce a robust multi-light method
which outperforms the state-of-the-art ap-
proaches without any regularization term.

First depth super-resolution method based
on photometric stereo.

REFLECTANCE MODEL

Lambertian Reflectance Model
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1: light direction, n: surface normal.
1st-order Spherical Harmonics (SH)
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. ambient light parameter. SH model ac-
counts for 87.5% real-world illumination.
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Our goal is to acquire z from the SH model.

OVERALL ENERGY
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o Fyaa(z) = .||z — 20||5 depth data term
o Lshading(S, p, 2) varies from methods

o [oqu regularization imposed on p or z
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Nonlinearity has been resolved.
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to emphasize the differ-
ence among 3 channels

of color images.
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RGB Ratio

Multi-Light

RMSE 2.32, MAE 3.87 RMSE 1.58, MAE 1.73 RMSE 1.84, MAE 2.68

RMSE: root mean square error (in mm)
MAE: mean angular error (in degree®)

Real Data
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Depth Super-resolution

ASUS Xtion Pr

e 1280 x 960 R

o Live can provide:
\GB image (after cropping)

e 040 x 480 depth image RGB Image Input Depth RGBD-Fusion [2]  Multi-Light Method

Goal: 1280 x 960 high-quality depth image
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