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Advantages of IR Image

• Kinect IR camera filters out most 
undesired ambient light that makes 
our system robust to indoor 
illumination.

• Our method works well in both dark 
room and natural lighting 
environment.
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③ IR Invariability under Indoor Lightings

Our IR Light Model

• To radiometrically calibrate the IR shading images, we use intensity 
observations of a known geometry and determine the gamma function. 

𝐼 𝑢 =
𝑐𝜌

𝑑2
𝑛 ∙ 𝑙 + 𝐼𝐴𝑚𝑏𝑖𝑒𝑛𝑡

The beauty of IR

𝐼 𝑢 : pixel intensity,
𝜌 : albedo of surface, 𝑛 : surface normal,
𝑙 : lighting direction, 𝑐 is the global brightness
𝑑 : the distance between surface point and

center of light source
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Update 𝒙𝒊 along with the normal direction 𝒏𝒊

Minimizing the energy function below.

𝑖 is shading intensity, 𝛿 is displacement 
of vertices, 𝑤𝑖,𝑘 = 𝒏𝒊,𝒌 ∙ 𝒍𝑖,𝑘
𝜆1 and 𝜆1 are the weights for local 
smoothness and regularizer term 
respectively. 
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Multiple Albedo handling

K-means clustering for albedo grouping. 4-dimensional feature
𝑥 𝑦 𝑧 𝑐𝜌 is used.
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