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Abstract

The quantitative estimation of elemental concentrations of the lunar surface is an important tool for
understanding the processes relevant for the origin and evolution of the Moon. India’s Chandrayaan-1
mission equipped with three spectrometers provided unprecedented observations of the Moon
surface with nearly global coverage in the near infrared (NIR) wavelength range at a spatial resolution
in the range of hundreds of meters. The NIR observations can be used efficiently for indirect
estimation of refractory elements e.g. Fe, Ti, Ca and Mg for obtaining high resolution global elemental
maps. This is in contrast to the direct observations, gamma-ray (GRS) and X-ray spectrometers, where
the spatial resolution is at least two orders of magnitude lower. The estimation of refractory elements
in the NIR range either relies on empirical relationships between the derived spectral parameters of
remote observations and in situ chemical analyses of returned lunar samples or on a global elemental
estimation derived using remotely sensed GRS data as a reference. The successful estimation of
refectory elements depends on the choice of spectral parameters that can decouple maturity from
lunar soil composition. In this talk, I will present a new approach of estimating lunar refractory
elements using machine learning technique of support vector regression between spectral parameters
derived from the Moon Mineralogy Mapper and global elemental maps derived from the GRS
measurements. The results obtained from this new approach are consistent in distribution and range
with the GRS elemental maps and do not show artifacts in immature areas due to its robustness to
space-weathering effects. I will discuss a couple of site specific cases and illustrate how the concept
can be applied to the Chandrayaan-2 data-sets.
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