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HYPERSPECTRAL IMAGING 

ÁHyperspectral 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,

identifyingmaterials,or detectingprocesses.
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WHAT WE ARE DOING
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Hyperspectral in Satellite

Hyperspectral in Laboratory 



INTRODUCTION (Problem Statement)

ÁMineral identification is challengingin the field of geology

andmineralogy.

ÁIt relatesto geological research and is usually conductedby

geologists(mineralogyexperts).

ÁIt is extensivelyinvestigatedby hyperspectralremote sensing

(and airborne) sensing and has been the subject of many

researchstudies.

ÁManual identification of mineral samplesby a mineralogy

expert which is a time consuming processand provideshigh

level of disparity dueto fatigueor inadequatemethodsfor this

specificapplication.
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INTRODUCTION

ÁThe main objective of this research lies under the 

automatic mineral identification which is considered 

as hyperspectral unmixing.

Making automated system for mineral 

identification

ÁHyperspectral unmixing in the hyperspectral

infrared image.

ÁIt use(d/s) for long time and most of the HSI

researchesare basically for remote sensing(and

airborne) research. (e.g. Only in 2015 the geological

based hyperspectralinfrared imagery (contributions) papers

weremore100> )

What
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Photographshowingmeasurementsbeingmadewith the PIMA

II field spectrometer. Picture from: Kruse, F. A. (1996).

Identificationandmappingof mineralsin drill coreusinghyperspectral

imageanalysisof infrared reflectancespectra. Internationaljournal of

remotesensing,17(9), 1623-1632.



Mineral identification
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Data-mining

Measurement 

Measurement
ÅMineral preparation 

ÅConducting the experiments

ÅProducing the clean data

ÅFinding the reference datasets

ÅData retrieval

Data-mining
ÅData retrieval

ÅCreating a system for automatic 

mineral identification:

ÅFeature extraction /Selection

ÅClassification- Pattern 

recognition task & machine 

learning
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Measurement
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Measurement
ÅMineral preparation 

ÅConducting the experiments

ÅProducing the clean data
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New mineral grains have been prepared  for the new experiment



Hyperspectral imaging
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Imaging are done at TelopsInc. 02 April 2015
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List of all samples
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Measurement
ÅMineral preparation 

ÅConducting the experiments

ÅProducing the clean data

ÅFinding the reference datasets

1. ILM

2. ILM ïNEW

3. OL

4. OL ïNEW

5. CHR

6. CHR ïNEW

7. PYR

8. QTZ 1&2

9. QTZ-NEW

10. QTZ- FELD

11. MIX 1

12. MIX 2
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ÅConducting the experiments
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ÅFinding the reference datasets

ASTER

OUR Test



Chromite - NEW- CHR
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ASTER

OUR Test



ASTER - Chromite
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Current Band

Possible Signature
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Picture adopted from ASTER 



ASTER ςIlmenite & Chromite
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Measurement
ÅMineral preparation 

ÅConducting the experiments

ÅProducing the clean data

ÅFinding the reference datasets

Current Band

Possible Signature

Current Band

Possible Signature

There is no signature for Ilmenite and Chromite in LWIR

Pictures are adopted from ASTER 



Ilmenite ςILM- NEW
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OUR Test



Pyrope - PYR
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