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Spectral measurement of minerals and gases based on airborne
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Abstract: In this paper, we introduced the unique advantages of the thermal infrared hyperspectral imaging in many ap-
plications, and then discuss the design to optimize sensitivity of the airborne thermal-infrared hyperspectral imaging sys-
tem (ATHIS). Additionally, we establish emission spectrum of laboratory minerals and build the radiation model to
measure the absorption spectrum of gas, with which the procession of separation of spectrum and temperature is ana-
lyzed. Finally, ATHIS is used to carry out laboratory measurements of mineral emission spectrum and gas infrared ab-
sorption spectrum. The results show that the data method we proposed for ATHIS can accurately invert mineral emissivi-
ty spectrum and gas absorption spectrum. In the future, ATHIS will be used to carry out multi-platform remote sensing
application experiments, which will lay the foundation for future development of space-borne thermal infrared hyper-
spectral camera and data processing methods.
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Table 1 Main thermal infrared hyperspectral imagers at home and abroad

Spectral range Spectral resolu-

IFOV TFOV

Instrument Bands Senstivity Spectral-splitting
/pm tion /mrad /(°)
SEBASS 7.6~13.5 46 nm 128 1.1 0.05K % T
AHI 7.5~11.5 125 nm 32 2 0.1K TG
LWHIS 8~12.5 35 nm 256/128 0.9 6.5 0.035K S A
MAKO 7.8~13. 4 47 nm 128 2 14.7 0.05K Eiiapis
MAGI 7.1~-12.7 100 nm 32 +42 [Eiiapis
MAKO T4 7.8~13. 4 44 nm 128 2 +56. 4 — [Eiiapii]
AISA-OWL 7.7~12.3 100 nm 96 1.1 20 mW/(m2esrepwm) P-G-PZ5#
Hyper-Cam 7.35~-13.5 <0.25 cm™ 256 0.35 20 nW/(em?+sr-cm) Rl LA 4
HyTES 7.5~12.0 18 nm 256 1.7 0.2K [EiNapii]
ATHIS 8~12.5 38 nm 155 1 0.17K -1 PN RGN
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Fig. 1 The process of thermal infrared radiation transmission

in mineral imaging in the laboratory
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Fig. 2 The data processing flow of mineral emissivity inver-

sion in the laboratory
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Fig. 6 The data processing flow of gas comcentration inver-
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