Y ocvms - The 3rd International Online

2026 Conference on'Mineral SCIean.W.;:‘

'. . f“‘ ’: ’.’.‘(.~'W
| Conference I 40_12 March 2026 | Online - *

Machine Learning Approaches for Méppi‘ng Sili a béposits usin

Spaceborne Remote Sensing

R. G. Rejith'2, M. Sundararajan’?, M. A. Mohammed Aslam?

"Materials Science and Technology Division, CSIR-National Institute for Interdisciplinary Science Technology (CSIR-NIIST),
Thiruvananthapuram 695019, India
2Academy of Scientific and Innovative Research (AcSIR), Ghaziabad 201002, India
SDepartment of Geology, Central University of Karnataka, Kalaburagi 585367, India

INTRODUCTION & AIM RESULTS & DISCUSSION

.‘._

N

'S
»

14 p o
Ttk - 37"; o * Ly K
'- B ™ S . o A :

- L AN J’“:"' Lo e

The Alappuzha district in Kerala, India, has large deposits of high-grade silica sand mainly used for (a) N jgi'j‘ﬁ;ed Siica
glass manufacturing. The primary objective of the study is to map these mineral deposits using PRQuAnE bl
multispectral satellite data and machine learning algorithms (MLAs). Moreover, advanced 0.70 et T TN L R
characterisation was carried out using ED-XRF and XRD, followed by spectral library generation 065\ ”‘
using proximal Vis-NIR spectroscopy. — osol \
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« The samples collected from Cherthala show a silica sand content of 93.93-97.94%.
« ED-XRF shows SiO, content of 96.93-99.13%.

« The X-ray diffraction (XRD) analysis reveals diffraction peaks characteristic of quartz.
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A narrow stretch of land extends over 32km from Arookutti to Cherthala, sandwiched by
Vembanad Lake on one side and Lakshadweep Sea on another side, situated in the Alappuzha

district in Kerala, India. 5 & .
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Remote sensing exploration of silica sand deposits was successfully done from spaceborne Legend Artificial Neural Network 96.99 0.94
satellite data. The SAM spectral classification technique and machine learning classifiers generated Sampling points Veastated urban Random Forest 97.76 0.96
images showing the potential targets of mineral occurrences. The high accuracy confirms the ability —— Major Roads > _
of MLAs to map mineral sands using multispectral datasets by providing the best hyperparameters B siica sand B atorbody Support Vector Machine 97.82 0.96
Maximum Likelihood Classifier 95.71 0.92

and an accurate selection of training sites. This study facilitates time and resource savings over

geological mapping in this field, which allows eco-friendly and sustainable mineral exploration.
SVM outperforms other algorithms with an overall accuracy of 97.82% and Kappa coefficient of 0.96.
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