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Motivation / Goal

3D Model standard approach

Fusion of depth images: 
• Noisy and low resolution depth 

images 
• Smooth surfaces from weighted 

average 
• Lack of details! 



Motivation / Goal
How can we achieve this?
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Method
Photometric stereo - Capture Details

Same object, looks different - Look at the illumination



Method         
Lambertian Model

Ik(π(x))
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Ik(π(x)) = ρ(x)n(x)Tsk



Depth Fusion
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TSDF:s
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Error Functions
ELamb(d, ρ, s1, …, sK) =

K

∑
k=1

∑
V∈𝒱k

∑
x∈V∩𝒮

(Ik(π(x)) − ρ(x, ρV)ñT(x, dV)s̃k)2

Edepth =
K

∑
k=1

∑
v∈𝒱k

(Dk(xv) − dv)2

Ealbedo = ∑
V∈𝒱

∑
vi≠vj∈V

(ρvi
− ρvj

)2

ñ, s̃ ∈ ℝ9 − Spherical Harmonics
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Quantitative Results



Conclusion

• Promising result 

• Hard to separate albedo and shading 

• Non-uniform albedo is a challenge


