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Estimation of the Spectral Power Distribution of Illumination for

Color Digital Image by Using Achromatic Region and Population
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Abstract
In this paper we propose a new method that can be estimation the spectral power distribution of the light source
from three-band images. the light source is estimated by dividing the reflected spectral power distribution of the
maximum achromatic region{L(A)) by the corresponding surface reflectance(O(X)). In order to obtain reflected
spectral power distribution of the maximum achromatic region from three-bend images, a modified gray world
assumption algorithm is adapted. And the maximum surface reflectance is estimated using the principal
component analysis method along with achromatic population. The achromatic population is created from a set of
given Munsell color chips whose chroma vector is less than threshold. Cumulative contribution ratio of principal
components from the first to the third for classified achromatic population was about 99.75%. The reconstruction
of illumination spectral power distribution by using achromatic population and three-band digital images captured
under various light source was examined, and evaluated by RMSE between the original and reconstructed

illumination spectral power distribution.
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Fig. 1 Linear model for estimation of spectral

power distribution
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