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The Moon Trek portal found at https://trek.nasa.gov/moon aims to provide the scientific community as well as the general public access to lunar data collected from various missions. The portal also offers

a suite of tools with the goal of allowing users of the portal to analyze the data for the purposes of education, mission planning, and research. Such tools include elevation profilers, crater and rock
detection, lighting analysis, and slope analysis to name a few. Moon Trek is further expanding its analytic capabilities by adding feature detection and line of sight analysis to its toolset. Below we show

outputs from the two tools respectively, and provide minor details for the methodology behind each tool.
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Feature detection of a
single lunar pit on
image
M184068107LC,
labeled by a green
bounding box. There
are few known lunar
pits, and many craters.
The feature detector
successfully
distinguished between
the two.

The feature detector is
implemented using the latest
state of the art deep learning

techniques. The feature detector
uses the Faster Region Based
Convolutional Neural Network
(Faster-RCNN) model for the
detection and recognition of
features. Such models are
meant to be trainable on various
features, and thus can be trained
to detect distinct geographical
features on the lunar surface by

One of the outputs of
the feature detector is
an image with
detections labeled with
bounding boxes. The
image to the right
shows a closeup of
result image
M109309907LC, where
detected rocks are
labeled with green
bounding boxes.

Result close-up of crater
detection using the
feature detector on
image M114131846RC.
Craters are labeled with
green bounding boxes.

. . . [ 3302.6882 47903.156 3345.601 47945.855 ]
providing the appropriate training [ 1147.3865 11651.018 1332.8679 11843.103 ] [ 420.0038 12623.822 461.09503 12662.053 1  Secondary output of the
[ 4587.0366 16191.522 4636.715 16247.898 ] [ 207.6892 28316.29 228.05612 28336.941 ]
t
Sets. [ 3677.5305 3003.9065 3741.9553 3047.919 ] { 1230iq8a5 denln.0s  Taadi2nAd 18074.182 } feature detector. Crater
[ 57.609524 40597.35 112.09732 40656.01 ] Second output from A single line written to [ 4799.2085 38799.82  4845.8267 38841.816 1 detections are recorded
The feature detector has been [ 2060.2112 32539.205 2179.0623 32642.693 ] feature detector. a text ‘. [ 192.5841 1508.2661 366.029 1649.1764 ] : T
_ _ | { A e e } o ' [ 710.758 28522.648 797.24176 28601.328 ] the ascii output for the [ 3433.2737 13815.854  3454.0952 13837.092 1 iN an ascii file.
trained with panchromatic | d015. 3015 15153.806 4075. 1504 15201005 1 o [0 DOUNANG detection of a lunar pit | B e nenp Tetl Coordinates are in
' : : : ; rainate e : : [1396.1282 7269.012 1421.4612 7292.3926] :

Images c_:aptured fl‘OIT] the Lunar { 3;2?02%64%‘1‘3_884 g%g?sggg 33%28?23 } detected feat . in the LROC image. [ 3504.2578 28660.44  3752.5564 28803.5 ] IMage space, and are
Reconnaissance Orbiter for three [ 275.1162 5057.9287 312.54483 5096.6724 ] O°C eIC ed leatdre In L e T O it 1 given the lower left, and
- [ 4112.536 5807.873 4168.7095 5853.244 ] pixel space. [ 4204.3203 12827.955 4370.0483 12961.421 ] :
lunar teatures: craters, rocks, [ 2770.5771 32143.68 2853.357 32213.623 1 " P [ 2107.8154 46571.34  2143.7427 4e605.605 ]  UPPEr right corner of the

and lunar pits. [ 3799.1287 46748.39 3851.1904 46790.215 ] [ 3083.8816 49414.41  3132.9143 49459.88 1 houndinag box
[ 2875.8555 32120.87 2939.9946 32175.19 ] [ 3208.0981 33459.76 3416.1118 33648.98 ] g )

Line of Sight Analysis
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or visibility due to planetary
geometries, and/or local terrain
obstructions.
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Choose a format for the results.
Al v|
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0

search interval in UTC
time must be provided.
The tool will automatically
select the highest
resolution DEM available
for computation.

Example output of Line of Sight. A single CSV file (or JSON
file optionally) detailing the visibility of an entity at each
timestamp. Additionally, metadata such as the entities
elevation and azimuth angle with respect to the lunar surface
point during the given timestamp.
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