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Abstract: To minimize the uncertainties related to the FTIR spectrometer, three improved methods were proposed to
measure the spectral emissivity. For method 1 (M, ) and method 2 (M, ), an invented device was used to change the
environment radiation which makes the ill conditioned equation solvable. Method 3 (M, ) is based on the gray body as-
sumption, and an iterative procedure was applied to derive the temperature of samples, then the spectral emissivity can be
retrieved based on this temperature and the FTIR measurements. In order to validate these methods, the emissivity de-
rived from the measured temperature was used as a reference. The results indicate that for the samples with high emissiv-
ity, such as quartz plates and cardboard, three improved methods have comparable accuracy; while for the samples with
low emissivity, such as rusty iron plate and aluminum plate, the M, is more reliable than the other two methods. M, and
M, need to go through more procedures than M,, and this may lead to some deviation from the reality. Overall, three
improved methods greatly improved the spectral emissivity measurements with FTIR spectrometer.
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Fig. 5 The comparison of spectral emissivity derived from
three improved methods and the measured temperature
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Table 1 The quantitative measures of spectral emissivity
for four samples

KA 0T Fetn Mt
M, M, M; M, M, M; M, M, M, M, M, M,

N 374 374 374 374 374 374 374 374 374 374 374 374
MAD 0.0250.0180.0190.0080.0090.0130.0780.0770.0370.0700. 083 0. 049
RMSD0.0280.0200.0210.0100.0110.0140.0840.0810.0400.0730. 085 0. 050

R, 0.9570.9580.9910.9400.9430.9820.6130.7210.9620.1730.2490. 536
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ance measured with M1 method and simulated with ob-
served temperature
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