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Abstract In order to achieve the identification of different mineral compositions, a shortwave infrared imaging
spectrometer for spectral analysis of the ore are developed. Based on this instrument, the image information and
spectral information of the various minerals are obtained. The design principle of imaging spectrometer is described
and image quality of the entire system is analyzed based on the result of optical design. The system performance
is tested using monochromatic collimated light method and the center wavelength and spectral resolution for each
spectral channel are obtained. Test results show that the spectral resolution is better than 10 nm which meets the
application requirements. The rock samples are tested using the developed imaging spectrometer and the spectral
curves of rock are obtained for spectral analysis. The experimental results show that the imaging spectrometer can
identify different components of ore with high accuracy. The new designed shortwave infrared imaging spectrometer
has the advantages of high resolution, simple structure, small size, light weight which is facilitate the application
in airborne imaging, and it is useful for the application in geological exploration.
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Fig.1 Optical structure of PG imaging spectrometer
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Table 1 Main parameters of PG imaging spectrometer

System parameter Value
Spectral range 1000~2500 nm
Spectral resolution 10 nm
Focal length 30 mm
Field angle 18°
Fi# 2
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Fig.2 Optical design result of PG imaging spectrometer
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Fig.3 MTF curves. (a) MTF curves of 1000 nm; (b) MTF curves of 1750 nm; (¢) MTF curves of 2500 nm
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Fig.5 Spectral curves of monochromatic light output by monochromator
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Fig.6 Performance test result of PG imaging spectrometer. (a) Central wavelength of different spectral channels;

(b) spectral resolution of different spectral channels
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Fig.7 Photograph of test system
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Fig.8 Spectral image at 1505 nm of gray plate and sample. (a) Gray plate and muscovite; (b) gray plate and montmorillonite
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Fig.9 Spectra of ores. (a) Spectra of montmorillonite; (b) spectra of epidote; (c) spectra of calcite
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