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Estimation of Surface Spectral Reflectance using
A Population with Similar Colors

Cheol-Hee Lee*, Bong-Woo Seo’" and Suk-Chul Ahn'™"

ABSTRACT

The studies to estimate the surface spectral reflectance of an object have received widespread attention
using the multi-spectral camera system. However, the multi-spectral camera system requires the additional
color filter according to increment of the channel and system complexity is increased by multiple capture.
Thus, this paper proposes an algorithm to reduce the estimation error of surface spectral reflectance with
the conventional 3-band RGB camera. In the proposed method, adaptive principal components for each
pixel are calculated by renewing the population of surface reflectances and the adaptive principal components
can reduce estimation error of surface spectral reflectance of current pixel. To evaluate performance of
the proposed estimation method, 3-band principal component analysis, 5-band wiener estimation method,
and the proposed method are compared in the estimation experiment with the Macbeth ColorChecker. As a
result, the proposed method showed a lower mean square error between the estimated and the measured
spectra compared to the conventional 3-band principal component analysis method and represented a
similar or advanced estimation performance compared to the 5-band wiener method.
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