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Background

[llumination normalization for face recognition
« Shadings are low-frequency components of images, i.e., /farge—
scale features
«  Most of methods (e.g, SQI, DCT, TT, LTV) are based on high-
frequency components of images, i.e., small-scale features
* Recently, it is reported that the method based on both small-
and normalized large-scale features works better [Xie et al, 2011]

Difficulty of cast shadows
* In the presence of cast shadows, lllumination can not be

approximated by low dimensional subspace
«  Occluder can be arbitrary
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occluder

» Existing methods using illumination subspace (e.g. Non-Point Light
Quotient Image [Wang et al. 2004] used in normalization of large-scale features
in [Xie et al. 2011]) fail to normalize images with cast shadows
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Decomposition
I1=p5

reflectance p small-scale feature v= log(p)
shading S large-scale feature u = log(S)

» This decomposition is obtained by Logarithmic Total Variation
(LTV) [T.Chen et al. 2006]

log(/)=v+u

Logarithmic transform

Quotient Image with Error Term

« Remove diffuse lighting on non point light source and error
components including cast shadows from large-scale features.
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Pixel-wise error basis: handle arbitrary shape of error

Fitting Basis Functions

 Fit with minimum usage of error term
L 7-norm minimization [(Wright et al. 2009]

min |w],

S.t. Hll —(CVVX‘2 < 8”““2 & Parameter of tolerance error

Error term is not constrained to negative: also remove errors other
than cast shadows (e.g., specular high lights, and fitting artifacts)

Experimental Results

Algorithm Normalization of large-scale feature
Input: Large-scale feature w.
[ = argmin |u — Al,.
if ju — Al|, > €| u |5 then
w=argmin|w|; st |u— Cwl|s < eluls.
u =u- Cw.
else
u'=u- Al
end if
Output: Normalized large-scale feature u’.

Example Results
[Xie et al. 2011] (without error term)
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