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Past, current and future missions to the surface of Mars
and the Moon include high-resolution microscopic imagers.
High-resolution three-dimensional (3D) microscopic images
provide morphologic, structural, textural and chemical
information that are of utmost importance for conducting
field investigations of planetary surfaces. The noted chart

summarizes the
capabilities of the
Three Dimensional
Exploration
Multispectral
Microscope (TEMMI).
We also demonstrate
TEMMI's imaging
quality on geologic
materials, specifically
impactites from
various terrestrial
impact structures,
which may be
analogous to
structures found on
both the Lunar and
Martian surfaces.
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Left: low-resolution color image with FOV of 5.7 x 4.3 mm of
a fluorescent Ruby set in Zoisite. Right: The same image
taken using only the ultraviolet wavelength at 365nm.
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Top Iow resolutlon image of an
impact melt breccia with FOV of 5.7 x
4.3 mm and optical resolution of 10
um (4.4 um pixel resolution). Bottom:
high resolution image with FOV of 5.7
X 2.1 mm with .5 ym optical

3D Imagery

4
o
o
L

resolution (2.2 yum pixel resolution).

Reflectance Spectroscopy
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Left: low-resolution color images with a FOV of 5.7 x 4.3 mm.
Right: 3D perspectives of the same images draped on their

derived 3D models.
Martin ‘blueberries.
striated structure of a shatter cone.

Top: haemtite concretion resembling the
Bottom: the characteristic conical and

Left: A reflectance image of olivine and
pyroxene. The reflectance spectra is taken
from the noted red square in the image.
Right: TEMM/I’s 8 point spectra covering the
wavelengths from 455 nm to 850 nm
successfully matched olivine to the USGS
mineral spectral library of 481 minerals. The
results were obtained via visual matching
and by utilizing three different methods:
spectral angle mapping (SAM), spectral
feature fitting (SFF), and Binary Encoding
(BE).The plot clearly demonstrates a nice
match between TEMMI’s reflectance data to
the two seperate USGS olivine spectra.
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