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Table 1 Accuracy of surface temperature inversion using the smulated data generated with the mean

value of the ASTER soil emissivitie the MODIS UCSB vegetation emissivities)

Tropica Atmosphere Standard Atmosphere Mid latitude summer Midlatitude winter Subrarctic summer Sub-arctic winter
T/ K Thias/ K T K Thias/ K T/ K Thias/ K T/ K Thias/ K T/ K Thias/ K T/ K Thias/ K
2847 2731 - 279. 2 257. 2 - 272 2 242 2 -
289.7 - 278 1 0.02(0 02) 284. 2 - 262 2 0.03(Q 03) 271. 2 - 247.2  0.08(Q 07)
2947  0.01(0 01) 2831 0.03(0 02 2892 0 02(0 01) 267.2  0.05(0 04) 2822 0.02(0 02 2522 0.09(0 07)
299 7 0.02(0 01) 2881 0.03(0 03) 2942 0 02(0 02) 2722 0.05(Q 05) 287.2 0.03(0 02 257.2  0.09(Q 09)
304 7 003(001) 2931 0.03(0 03) 299 2 0 03(0 02) 277.2  0.06(Q 05) 292 2 0 04(0 03) 262 2 0 11(0 08)
300 7 0.04(0 02 298 1 0.04(0 03) 3042 0 04(0 02 2822 0.07(0 06) 297.2  0.04(0. 03) 267.2 0 12(0 10)
314 7 0.06(0 02 3031 0.05(0 03) 3092 0 .05(0 02 287.2  0.07(0 06) 302 2 0.04(0 03) 272.2  0.13(0 11)
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The Correlation Based Mid-Infrared Temperature and Emissivity
Separation Algorithm

CHENGJie'®, NIE Ai-xiu* , DU Yong-ming*
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Abstract Temperature and emissivity separation isthe key problemininfrared remote sensng. Based on the analysisof the rela
tionship between the atmospheric downward radiance and surface emissvity containing atmosphere resdue without the effects of
sun irradiation, the present paper putsforward a temperature and emissvity separation algorithmfor the ground-based mid-infra
red hyperspectral data. The algorithm uses the correlation between the atmospheric downward radiance and surface emissivity
containing atmosphere resdue as a criterion to optimize the surface temperature, and the correlation between the atmospheric
downward radiance and surface emissvity containing atmosphere res due depends on the bias between the estimated surface tem-
perature and true surface temperature. The larger the temperature bias, the greater the correlation. Once we have obtained the
surface temperature, the surface emissvity can be calculated easly. The accuracy of the agorithm was evaluated with the s mu-
lated mid-infrared hyperspectral data. The resultsof smulated calculation show that the algorithm can achieve higher accuracy of
temperature and emissvity inverson, and al o has broad applicability. Meanwhile, the algorithm isinsenstive to the instrumen-
tal random noise and the change in atmospheric downward radiance during the field measurements.

Keywords Temperature and emissivity separation; Mid-infrared; Correlation; Hyperspectral ; Remote sensing
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