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Abstract In this paper we present a new method for synthesizing illumination invariant images for face recogni-
tion. The method classifies the appearance caused by illumination according to four properties: diffuse reflection,
specular reflection, attached shadow and cast shadow. Among these properties, the shadow and the specular reflec-
tion dynamically change the appearance. Classification from a single image is difficult because shadows and specular
reflection depend on the facial shape and the light source. Therefore, we use a simple model defined by a few basis
images for classification. For each pixel in the original image, we design a filter based on the classification result,
which is used to compute the Self Quotient Image (SQI). At each location the SQI contains the ratio of the albedo
at that pixel and a locally smoothed value of the albedo. Through experimental results we show the effectiveness
of this method for face identification on a public database and on a database used in practice, using only a single
image for each individual reference.

Key words Face recognition, Illumination invariance, Self Quotient Image, Linearization
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Fig.1 Examples of difference appearance properties in local re-

gions.
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Fig.2 Flow of our proposed method.
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Table 1 CMR (%) on the Yale face database B. We assigned a

single lighting condition to a reference and other lighit-

ing conditions to inputs.

Subset Method
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Fig.5 Comparison of synthesized images.
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Fig.6 Examples of a database used in practice.
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