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Estimating lllumination Condition and Spectral Reflectance
Based on the Color Variation Between Shadowed Region and
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Abstract: The illumination condition and the spectral reflectance are very useful for scene rendering and augmented
reality but difficult to collect. Thus, it is an important task to get them from ordinary image. In this paper, we proposed a
method that estimates illumination condition and spectral reflectance of natural scene without training process by analyzing
the color variation between shadowed region and its surrounding regions. In natural scenes, the shadowed region was only
lighted by skylight while its surrounding unshadowed regions were lighted by both sunlight and skylight. The color varia-
tion between them was the effect of shielded light source when they had the same spectral reflectance. The difference be-
tween these two colors was caused by the illumination condition of captured scene, while they were connected by their spec-
tral reflectance. These colors provided the cue to calculate the illumination condition and the spectral reflectance. We for-
mulized the whole process of image generation using prior knowledge and model. Then, we designed an optimization func-
tion based on the relationship between these colors to estimate the illumination condition and the spectral reflectance. The
results of comparison experiment and the application experiment on shadow removal showed that the proposed method per-

formed favorably against the state-of-the-art methods.
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