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Abstract A spectrum that we observe is a multiplication of an illumination spectrum and a surface reflectance.
Separating those components tells us the actual surface color of an object; this enables us to recognize objects by
colors, or to synthesize a novel view of an object under a different illumination color. For this purpose, a number of
methods that utilize spectra have been proposed. Most of them assumes that surface and illumination colors can
be approximated by a linear combination of a small set of basis functions, and estimates the coefficients by mini-
mization. However, the objective functions are not necessarily mono-modal, and therefore those methods requires
a computationally expensive technique, such as the simulated annealing, to reach the global optimum. To reduce
the cost, a method that uses logarithmic space is recently proposed. However, the method is not stable due to
the inherent characteristics of the basis functions. Therefore, this paper investigates constraints that can make the
estimation more robust. Concretely, we will test the following three constraints: (1) identical illumination, different
surfaces, (2) different surfaces, identical illumination, and (3) illumination is daylight. We will show the comparison

of those constraints and discuss our future work.
Key words surface reflectance, illumination spectrum, daylights
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