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Temperature inversion and recognition of ground
objects infrared multispectral data
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Abstract. We derived object temperature from emissivity spectrum using the emissivity normalized method and discussed
the feasibility of recognizing objects using ground object thermal infrared spectra. The results show that the emissivity
normalized method based on thermal multispectral data can invert object temperature and emissivity spectrum efficiently.
It means that inversion of emissivity spectra can be effectively applied in feature recognition, especially for different soil
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Fig.1 Sketch map of researched area and
airborne remote sensing trajectory
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Fig.2  Full-color image and thermal infrared false
color image for the survey area(a) Panchromatic im-
age,and (b) pseudocolor image synthesized by three
bands images
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Fig.3 Temperature image inverted from infrared da-
ta with the emission normalized method
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Table 1 Retrieval accuracy of soil surface temperature

Eikd SCEE/C FUERE/C RrE/T
1 12.1 12.6 0.5
2 10.5 10.1 -0.4
3 11.2 11.9 0.7
4 11.8 11.1 -0.7
5 10.8 10.7 -0.1
6 11.9 11.9 0
7 11.4 11.7 0.3
8 11.5 10.8 -0.7
9 11.5 11.9 0.4
10 10.7 10.1 -0.6
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Fig.4 Classification of ground objects by emissivity with different features. (a) Emissivity of typical landmarks in different
bands, (b) classification results,and(c) Photos of ground objects
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Fig.5 Identification of different soil based on soil emissivity (a) Emissivity in different soils in different bands, (b) classifi-
cation results, and (c) photos of the grounds
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