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Abstract

Lunar research holds immense significance in advancing our understanding of celestial bodies. This
thesis explores how Polarimetric Synthetic Aperture Radar (PolSAR) analysis can be used to charac-
terize the lunar surface. The main goal is determining the lunar surface’s dielectric constant, a cru-
cial variable for comprehending its ice traps and other volatiles. The progression of lunar research
has been constrained by the lack of fully polarimetric data, with only S-band data accessible until
the advent of Chandrayaan-2. This scarcity created a research gap, a challenge this study addresses
by harnessing the full polarimetric (fullpol) and additional L and S-band data from Chandrayaan-
2. Two craters were chosen: Nobile with the PSR ID: SP8428900563440andSverdrupwithPSRID :
SP8824902164550.Alongwiththesetwocraters, Taurus−LittrowV alley(Apollo17LandingSite)wasalsousedtoexploretheDual−
FrequencySAR(DFSAR)datareleasedbyChandrayaan−2.IntegralEquationModel(IEM)wasusedtoachievethis.Thestatisticalparameterslikethemeanabsoluteerror, coefficientofcorrelation, etc.involvedameticulousevaluationoftheIEMcombinedwiththeArtificialNeuralNetworkandDuboismodel′spredictivecapabilitiesforthedielectricconstant.Thisentailedrigoroustestingagainstgroundtruthdataandknownsurfacefeatures, confirmingtheIEMmodel′spredictivepowerincapturingthedielectricconstantwithremarkableprecision.Scatteringdecomposition, apivotalaspectofthisresearch, isintroduced.Thescatteringmechanismsofthelunarsurfaceareanalyzedtorevealitsstructuralandcompositionalcharacteristics.Thisstepformsthefoundationforfurtherinvestigation, layingthegroundworkfortwoprominentdecompositionmethods−
Barnesdecomposition(wavedichotomy−baseddecomposition)andH/A/Alphadecomposition(eigenvalue, eigenvector−
baseddecomposition).Thesemethodsarethenapplied, leadingtoinsightfulresultsthateffectivelycorroboratetheoutputsofthedielectricconstantestimation.Thesemethodologiesproducedfindingsthatperfectlyagreedwiththedielectricoutputs, provingthemethodology′saccuracyandreliability.Theeffectsofthesignalfrequencycouldbeseeninthedielectricconstants, andthedecompositionsapplied.Alltheresultsagreedwiththeconclusionthatthecraterbaseswerethesiteswiththemostpotentialtohostvolatiles, includingthewater−
icetraps.
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