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Abstract

In space exploration, spectroscopic observation is useful for understanding objects’ composition and
physical properties. There are various methods for analyzing spectral data, and there are differences
depending on the object and the wavelength. This paper introduces a method for analyzing visible & near-
infrared (VNIR) spectral data, which is mainly applied in lunar exploration. The main analysis methods
include false color ratio image processing, reflectance pattern analysis, integrated band depth (IBD)
processing, and continuum removal as preprocessing before analysis. These spectroscopic analysis
methods help to understand the mineral properties of the lunar surface in the VNIR region and can be

applied to other celestial bodies such as Mars.
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Fig. 1. The ground and vibrational excited states (transitions) of the H,0 [11,15,16].
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Fig. 2. The 750 nm image of lunar reconnaissance orbiter camera (LROC) wide angle camera
(WAC) (left). The false color composite of Clementine ultra violet — visible (UV-VIS) camera

(right) [2,16-20]. Location is the Einstein crater (16.6°N, 88.65°W).
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Table 1. The false color ratio (RGB) [2,16-20]

Color Ratio Explanation
750 nm /
R (Red) Soil maturity
415 nm
750 nm /
G (Green) Mafic rocks
950 nm

the Mare concentration of the ilmenite

415 nm/
B (Blue) [FeTiO,] or the fresh soils, Fe-rich,
750 nm
higher Ti
Yellow, Orange Fe-rich, lower Ti
o|AY 3749] MxFO R TP HlE JAS Hdoks A2 7HA HE FA(false color

ratio composite)°]|gile F-ErH1,21,22].
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Fig. 3. Continuum reflectance pattern and continuum-removal about the Kaolinite [23].
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Fig. 4. The reflectance pattern of the volcanic rocks on the Earth (ground) [24].
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Fig. 5. The reflectance spectra of the lunar samples in the Brown university reflectance

experiment laboratory (RELAB) spectral library [29,30].
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Fig. 6. The band depth of the continuum-removed spectra in the Kaolinite [35].
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