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HYPERSPECTRAL IMAGING

A Hyperspectral imaging, like other spectral imaging,
collects and processes information from across the
electromagnetic spectrum The goal of hyperspectral
imaging is to obtain the spectrum for each pixel in
the image of a scene,with the purposeof finding objects,
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identifying materialsor detectingprocesses i/’
Applications
Avegetation
Aurban area
Ageology
Atarget detection Spectral

nasa.gov

northropgrumman.com b VEEEHyperspectral Imager for Coastal Oceans (HICO)



WHAT WE ARE DOING

Hyperspectral in Laboratory
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| NTRO D U CT | O N (Problem Statement)

AMineral identification is challengingin the field of geology
andmineralogy

Alt relatesto geological research and is usually conductedby
geologistdmineralogyexperts)

Alt is extensivelyinvestigatedby hyperspectratemote sensing
(and airborne) sensing and has been the subject of many
researclstudies

AManual identification of mineral samplesby a mineralogy
expert which is a time consuming processand provideshigh
level of disparity dueto fatigue or inadequatanethodsfor this
specificapplication
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INTRODUCTION

A Themain objective of this research lies under the
automatic mineral identification which is considered

ashyperspectral unmixing.

A Hyperspectral unmixing in the hyperspectral
Infrared image.

Alt use(d/s)for long time and most of the HSI
researchesare basically for remote sensing(and

airborne) research (eg. Only in 2015 the geological
based hyperspectralinfrared imagery (contributions) papers
weremore100>)
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Photographshowing measurementbeing madewith the PIMA
Il field spectrometer Picture from: Kruse, F. A. (1996.
Identificationandmappingof mineralsin drill coreusinghyperspectral
imageanalysisof infraredreflectancespectra Internationaljournal of
remotesensing,17(9), 16231632



Mineral identification

Measurement

Avineral preparation
AConducting the experiments
Aroducing the clean data
Ainding the reference datasets

ACreating a system for automatic
mineral identification:
Areature extraction /Selection
KClassification Pattern
recognition task & machine
learning
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Measurement
Avineral preparation
AConducting the experiments
Aroducing the clean data
Acinding the reference datasets
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Measurement
AViineral preparation
AConducting the experiments
AProducing the clean data
Ainding the reference datasets

New mineral grains have been prepared for the new experiment
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Measurement

MMineral preparation
AConducting the experiments

HyperSpeCtraI Imaglng AProducing the clean data

Ainding the reference datasets

HyperCam

Heating
Element

Imaging are done delopsinc. 02 April 2015
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Measurement
MMineral preparation

= AConducting the experiments
OI IVI ne = O L Aroducing the clean data

Arinding the reference datasets
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Measurement
MMineral preparation
AConducting the experiments
Aroducing the clean data

Ainding the reference datasets
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Measurement
MMineral preparation
AConducting the experiments

AST E R C h rO m Ite Aroducing the clean data

Arinding the reference datasets
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ASTER limenite & Chromite

Measurement
MMineral preparation
AConducting the experiments
AProducing the clean data
Arinding the reference datasets
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Pictures are adopted from ASTER

There is no signature for limenite and Chromite in LWIR
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Measurement
MMineral preparation

- AConducting the experiments
Imen Ite c I LM‘ N E AProducing the clean data
Heatingsource ON Heatingsource OFF /rinding the reference datasets
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Measurement
MMineral preparation

AConducting the experiments
Derpe- PYR Aroducing the clean data

Heatingsource OFE Ainding the reference datasets
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