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Multispectral Image Reconstruction Based on Optimized Wiener Estimation

LIANG Dong, ZHANG Lei-hong, LI Bei
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The aim of this study was to improve the spectral reflectance reconstruction precision, and to better realize
the reproduction of the image color. Four different kinds of training samples were selected and the reconstruction preci-
sion of spectral reflectance of different improved Wiener estimation algorithms was compared. Four matte color cards
with different color numbers such as Color Checker Color Rendition Chart, Color Checker SG, copperplate paper spot
color card of Panton, and Munsell color card were chosen as training samples, and to reconstruct spectral image by the
algorithms of pseudo inverse, Wiener, adaptive Wiener estimation and optimized Wiener estimation, and the results were
compared. These methods of spectral reconstruction were evaluated by the root mean square error and color difference
accuracy. The results showed that the reconstruction root mean square error (RMSE) based on optimized Wiener estima-
tion was 0.00041 and the color difference was 0.7874 which were both lower than those of other kinds of algorithms. So it
could be concluded that the algorithm of optimized Wiener estimation could better realize color reproduction.
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Fig.1 The flowchart of spectral reflectance reconstruction
algorithm
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Fig.2 Multispectral images with different channels
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Fig.3 Multispectral reflectance image of test sample

R1 ATMFEREERLIERFRNBE L

Tab.1 Comparision of reflectance reconstruction accuracy and color difference for the four methods

iy RMSE AE

ik /M FE{E RAH /ME FIME RAH
Pinv 0.0047 0.0088 0.3615 1.3455 1.4397 3.1855
WE 0.0020 0.0063 0.2050 0.9123 1.4718 2.4855
AWE 0.00082 0.00047 0.0875 0.7370 1.1179 1.7046
Opt 0.00033 0.00041 0.0736 0.5134 0.7874 1.4732
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Fig.4 Spectral reflectance curves for the four algorithms
compared with the actual curve
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Tab.2 The color difference comparison of spectral reflec-
tance reconstruction

BRI M22(AE,,. A) (25 (AE,,. D50) {4.25(AE,,. D60)

WE 0.87 0.61 0.57
AWE 0.63 0.55 0.50
Opt 0.12 0.09 0.17
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Fig.7 Spectral reflectance reconstruction under different kinds
of illuminants
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