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Challenge: Lunar rover concepts studied at JPL involves >1,000 km Overall Approach for Global Localization in the dark:
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agree with expected locations given a belief in the rover's position and attitude.
We chose Q-score because it corresponds to the probability of observation in
Bayes filter-based localization approach (such as particle filter). Overall, we
found that the hybrid approach (C) is the best performer for both the near and
far fields, with a reliable detection range being >15 m.

algorithms. The horizontal axis is the distance
from the crater edge and the vertical axis is the
Q-score (higher is better).

We newly developed a high-fidelity Lunar surface simulator based on a 3rd party visualization
tool, Blender. We implemented the HAPKE model for accurately simulating the opposition
effect, which could be a major challenge for night-time imaging. Figure 1 shows representative
outputs from the simulator. Meanwhile, we collected real nighttime images, as well as Lidar
scans, from Arroyo Seco right next to JPL. The data was acquired at six locations, at 5 and 10
m from the negative topographical features with 45 cm - 180 cm relief. Figure 2 shows
representative images.
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