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PROJECT DESCRIPTION

. T . . . RESULTS
Our collaborative research on identification of the minerals using infrared thermography (LWIR 7.7-11.8am) in
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'  Wvekongtn mcrometos et belmaiet Selected results of the experiment in the LWIR. Hyperspectral images with and without heating source are presented. The

hyperspectral profiles for three selected points on the surface of the grains are also shown with (ON) and without (OFF) stimulation.
The binocular microscope images also illustrated the minerals grains for reference.
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lllustration of the emissivity retrieval (Continuum Removal) procedure for the case of quartz grains and comparison to the
ASTER/JPL-NASA library.
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Experimental setup and mineral grains are shown in the figure. Two experiments were performed, in the first experiment b
a standard lens (for remote sensing) and non-uniform heating source were used. The second experiment was
conducted using larger mineral grain, a more uniform heating source, an InfraGold plate in the background, and a
suitable macro lens that was especially designed for the use of the hyperspectral camera in laboratory conditions.

lllustration of the segmentation procedure:
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a) results of spectral comparison map
generation techniques for Pyrope-Quartz
(top) and Olivine-quartz(bottom) mixed
samples:

METHODOLOGY
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S A TR (1) spectral angle mapper (SAM),
: (2) Normalized Cross Correlation (NormXCorr),
(3) Spectral image,
(4) binocular photograph.
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b) results of segmentation using the
wavelengths signature for each mineral [2].

InfraGold Region
provides L*

Found region
in the panel

I . @,, @, obtain from
I Hyperspectral image training map

o

! a4y < Discrimination based on Intensity level < a5 Morphological Profile e

Pyrope Olivine

Measured radiance from possible
points from the panel L* and NMF:

SUMMARY

i ' Training set contains pure

m"f,* - WH" SEtW=0H=0
W.H F

Panel for Li

Long rectangular Structure
Element (SE)

continuum of the spectra has been removed using down-welling radiance from either an aluminum plate (first
experiment) or an InfraGold plate (second experiment) using NMF analysis. Sparse principle component analysis has
been applied to approximate the pixels associated with pure mineral grains from available databases (ASTER/JPL-
NASA library). Several spectral comparison map generation techniques (i.e. spectral angle mapper, normalized cross
correlation, spectral information divergence) were employed to generate mineral abundance maps, which were used
for mineral identification though different classification\clustering techniques (i.e. Extreme Learning Machine,
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The presented approach concerned experimental hyperspectral data conducted in the LWIR spectrum. The
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- . Kernelled K-Means clustering). Results are promising given that it was possible to clearly identify 3 of the 5 minerals
| Sparse PCA Pa Spectral Comparison Abundance | in the LWIR (pyrope, olivine and quartz). The other two minerals (ilmenite and chromite) have a more distinctive
E wemin o s6,e [+ el - A, —— Map generation ) Map E spectral signature outside the LWIR" Hence, future work should consider a different hyperspectral bands, form 15 to
c" o . ) P " 20 for ilmenite and from 12 to 16 for chromite.
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