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Hyperspectral microscopy for enhanced characterization of
ground-truth spectral sighatures

Abstract: Hyperspectral imagery (HSI) microscopy allows for vegetation and geologic material to be examined at the sub-centimeter spatial scale. NIST

Z Laboratory for 5
3\ Advanced Physical g, has developed a laboratory dedicated to measuring the optical properties of materials through the use of commercial and custom hyperspectral
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Imaging Standards imagers. The custom built hyperspectral imaging microscope covers the 400 nm to 2500 nm spectral range. This system provides a means to collect

>10,000s of spectra from both pure substances and mixtures. The large abundance of spectra allows for a more detailed understanding of the
distribution and variability of spectra. This additional information may aid in understanding the variability observed in ground truth spectra collected
from portable spectrometers. Additionally, the datacubes collected can serve as proxies for airborne and spaceborne collected datasets for test and

evaluation purposes.
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OPO control MOl image Broad spectral coverage: 405 nm to 2500 nm
High spectral resolution: typ. < 2 nm

1 cm sample area ~ 7 um resolution
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Class map of major scene components
from the ARCHER datacube (left) grass,
trees, roads, and rooftops. 2D scatter plot
X-axis 650 nm , y-axis 750 nm (above)
shows inherent variability of general
material classes.

o ¢ Probability Distribution Assessment
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A large number of spectra of a material allows for the evaluation of
the parameters of the probability distribution (PD) that describes the
data (i.e., density estimation); estimates of the multivariate PD are
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then compared to a multivariate normal PD. The PDs are used to Road asphalt
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RIS , Examination of granite slab in SWIR (900 nm to 2500 n m)

Actual Fraction of Didymium

Mixtures of pure materials can be examined and used to study
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non-linear mixing. The resulting data set can then be used to wopTTT T T 0 e T T T T :
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