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* Lunar path reconstruction can be improved by incorporating Clouds occasionally occluded the sun, blocking or skewing the fitted circle; Endpoint Error Magnitude — oround Truth
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absolute cardinal bearing a radius parameter was used to accept (A) or reject (B) data points _ - = = = Wheel Odometry Only
This Is not currently done because the moon and mars both Example A: i B > A 5 - = = = W.0.+IMU Bearing

lack a magnetic field or radio positioning system The circle fit to the ,,-;; g @ The circle fit to the
sun is within an Do g sun is not within an

By comparing a lunar rover_’s perceived sun azimuth and time acceptable range: 1N | Bl o cotabio range,
to the DE421 ephemeris from NASA Jet Propulsion this data point is LR this data point is

: : accepted | rejected
Laboratory (JPL), a lunar bearing can be inferred -
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« A sky Image Iis captured using a vertical camera with a

spherical fisheye lens « Abs_olut_e _pearing_ based on solar azimgth an_d
e OpenCV and blob detection are used to fit a circle onto the | T ELAE ¥ SOPPPRE SR I AIF SRS DAL ephemeris signiticantly improves path reconstruction. This
sun, and the azimuth and elevation angles are measured pooTe e IS true despite noise Introduced In the data by cloud

e The measured angles are adjusted to Compensate for rover tilt BT 1149 12:44 1352 1452 1559 1743 20:30 occlusion and atmOSpheriC diffraction.
with input from an accelerometer Time of Day (EST) This s_,etup can be improved In several ways. Firs_tly, a
* The difference Iin known sun azimuth and perceived azimuth Sun Sensor Bearing plotted over Field Test Ground Truth 7-16-2015 more configurable camera could be used to dynamically
from the rover indicates absolute bearing | j | select the best shutter speed and ISO to detect the sun
- store W > _ while ignoring atmospheric diffraction. A solar filter could
also be Implemented, considering an actual Ilunar

i ) I experiment would experience greater light intensity.
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