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Abstract . Different from visible spectral remote sensing, thermal infrared radiances vary with both temperature and emissiv-
ity. Hence, for thermal infrared remote sensing, the separation of temperature and emissivity is a key problem. In this
study, by starting from WIEN’ s approximation, ALPHA difference spectrum was defined and derived which is independent
of temperature. Then, a correction item to remove the influence of WIEN’ s approximation on ALPHA difference spectrum
was developed. On these bases, a new temperature and emissivity separation algorithm was developed under the condition of
neglecting the effect of atmosphere downwelling radiation, which combines attractive features of ALPHA derived emissivity
method and ASTER TES algorithm. Compared with current TES algorithm, the new algorithm is fast, simple and precise. It
can be used for wide temperature and surface type ranges.
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Fig.1  Variation of ALPHA difference error with tempera-
ture caused by WIEN’ s approximation
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Fig.2 Vanation of ALPHA difference with temperature and
wavelength before correction
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Fig.3 Variation of ALPHA difference with temperature
and wavelength after correction
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Table 1 Inverse result and error
% i # HRE
3% SCRR{E 0.8782 0.9070 0.8776 0.9542 0.9664 300
FLE{E 0.8788 0.9076 0.8781 0.9547 0.9669 300.0
RE  -0.0006 -0.0006 -0.0005 -0.0005 -0.0005 0
Kk BRE 0.9850 0.9858 0.9872 0.9927 0.9920 300
RFE 0.9941 0.9946 0.9956 1 0.9988 299.5
RE -0.0091 -0.0088 -0,0084 -0.0073 -0.0068 0.5
Fi hifE 0.9860 0.9826 09811 0.9797 0.9804 300
REME 0.9672 0.9644 0.9637 0.9649 0.9664 300.7
B£ 00188 0.0i82 0.0174 00148 0.0140 0.7
Wik EBRE 0.85 0.85 0.85 0.85 0.85 300
F{A 0.85 0.85 0.85 0.85 0.85 300
BE O 0 0 0 0 0

e 3 ~5 kA, N AR R E R = 1 SR
HIRE. AT LA R E B T LA AT Lk )
B R

ARV A B 2 R B R e AR BRI ST R
B, BRI T 3 B M 240K A2 {1 350K, S Hi 0l
BEXERETE O ~ 1K Z [H], P39 R 5T ANFEAE 0 ~0. 015
Z [A].
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Fig.4 Convergence procedure of algorithm
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