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Efficient Method for Recovering Spectral Reflectance
Using Spectrum Characteristic Matrix

Kyudong SimT, Jong-ll Park’"

ABSTRACT

Measuring spectral reflectance can be regarded as obtaining inherent color parameters, and spectral

reflectance has been used in image processing. Model-based spectrum recovering, one of the method

for obtaining spectral reflectance, uses ordinary camera with multiple illuminations. Conventional

model-based methods allow to recover spectral reflectance efficiently by using only a few parameters,
however it requires some parameters such as power spectrum of illuminations and spectrum sensitivity
of camera. In this paper, we propose an enhanced model-based spectrum recovering method without
pre-measured parameters: power spectrum of illuminations and spectrum sensitivity of camera. Instead
of measuring each parameters, spectral reflectance can be efficiently recovered by estimating and using

the spectrum characteristic matrix which contains spectrum parameters: basis function, power spectrum

of illumination, and spectrum sensitivity of camera. The spectrum characteristic matrix can be easily

estimated using captured images from scenes with color checker under multiple illuminations. Additionally,

we suggest fast recovering method preserving positive constraint of spectrum by nonnegative basis

function of spectral reflectance. Results of our method showed accurately reconstructed spectral

reflectance and fast constrained estimation with unmeasured camera and illumination. As our method
could be conducted conveniently, measuring spectral reflectance is expected to be widely used.
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Fig. 1. Block diagram of recovering spectral reflectance.
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Fig. 2. lllustration of multispectral imaging system.,
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Fig. 3. Scene pictured with suggested illumination, (a) red and green, (b) blue, white, and amber,

(a)

(b)

Fig. 4. Negative spectrum is shown in white, Estimated spectrum by nonnegative PCA with (a) least Square, (b)

nonnegative least square,
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Table 1. The performance for negative spectrum by
nonnegative PCA with least square, non—
negative least square,

ratio (%)
2.2952
0.2538

least square

nonnegative leastsquare

Fig. 5. Relighted scene by characteristic matrix with
unmeasured camera and illumination,



Fig. 6. Recovered spectral reflectance with suggested method, ground truth (red), nonnegative least square (blue),

least square (green),

Table 2, The performance for estimated spectrum by
nonnegative PCA with least square, non-—
negative least square

MSE
least square 0.005109
nonnegative leastsquare 0.004665
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