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Problem

* Mining is known to affect
the environment, but few
software tools exist to
quantity its impacts

* A large volume of AVIRIS
imagery is available

Hyperspectral imagery of the Escondida Mine in Chile.
Courtesy NASA /JPL-Caltech.
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* Spectral libraries contain
samples of thousands of |
minerals and other WAL WAL G yn ey
materials

b s ot T AT R

 Environmental data is
collected by local, state, and
national governments as

. " Lewis John McGibbney, Ph.D.

well as non-governmental Three-d.imensional visualization of hyperspectral imagery Map of Cgal mine, waste classifications, water resources, and B . Data scientist in the Computer Science
organizations displaying spectral bands surrounding geography. 3 I for Data Intensive Applications Group at
: F3 ot : : : W JPL. <lewis.mcgibbney@jpl.nasa.gov>
tools to combine this data * All minerals have unique spectral signatures + Map identified mines in GIS applications and
in a coherent way + Samples of those spectral signatures are contained correlate them with water quality measurements = Kim Whitghall, Ph.P. B |
in spectral libraries e.g. ASTER, USGS and ENVI + Determine whether water pollution is linked to Tropical climate variability and climate
. C . change researcher and educator at JPL.
Solution * Using the raw AVIRIS images with unknown land mining
. cover and spectral signatures, classify each pixel » Use results to enhance environmental understanding
* Python library ith 1 lassificati h
- . o of with spectral angle mapper classification. Other T | Analvsi Taylor Alexander Brown
;Tifiﬁ\izmg a suite o classification options exist e.g. unsupervised K- eémporat Analysis : Computer Science major with emphasis
5 Mear}s, supervised Gau.ssmp Maximum | * Implement a Science Data System to batch process in computer systems and math minor.
 Classify minerals and other £1kel1l}§)od, Mahalanobis Distance and Multi- past and present imagery <browtayl@oregonstate.edu>
land surface t ayer lI'erceptron . . . '
AN SHEACE LYPes  Facilitate research with unique data products
» Identify mines and other * Qutput is a mineral classified file where each | . i .
hic f pixel is assigned to a particular class in the * Enable analysis of changes over time 5 Heidi Clayton
geographnic teatures . . : : :
spectral library Future Work 5 Computer Science major with an applied
* Correlate environmental option in statistics.
An AVIRIS flightline over impacts with mining Mining Identification * Accepted as OSU Senior Capstone 2017-2018 COAL <claytonh@oregonstate.edu>
the San Juan Coal Mine operations . . : Follow-On focused on improving classification ’
i Wherraaloy, New Miedas * Use certain classes of minerals as proxies for Aloorithms
* Release as Free and Open presence of mining 5 Xi . W
Source Software * Leverage NSF-funded XSEDE Startup HPC HAOMIEL VYRS

* Qutput is a mining classified file where each Double major in Finance and Computer
pixel is identified as either corresponding to Science.

mining or not - ONSANE  <wangx2@oregonstate.edu>

Allocation to process entire AVIRIS-C/NG archive

Website

For more information, visit our website:

https://capstone-coal.github.io

The Sap .]uan Coa.l Mine and Qenerating Station. Courtesy San Mineral-classified image showing land surface types Distribution of. coal mining waste classifications along streams ]et Propulsion Laboratory, California Institute of Technology
Juan Citizens Alliance/EcoFlight. surrounding a coal facility in Craig, Colorado. and water bodies. © 2017. All rights reserved. CL#17-5242




