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Abstract

The successful MASCOT mission with its on-board camera MasCam provided astonishing images in-
situ from the surface of the asteroid Ryugu. As MasCam was a single 2-D camera, the analysis of the data
is complicated due to the lack of high resolution depth information, which makes it difficult to provide
an exact scale of the scenes. This example shows that the tight constraints on mass, volume and power
for landers targeting small bodies require a new technology for in-situ imaging with small and passive
devices. We propose to use plenoptic cameras for future small body lander missions as they can provide
high resolution depth and 2-D images with a single camera, from a single exposure, and over an extended
depth range. A plenoptic camera is a passive imaging sensor, which can be achieved by modifying a
conventional camera with a matrix of lenslets, while still using a conventional main lens. The so-called
micro lens array is mounted at sub-millimetric distance in front of the sensor and allows to record a 4-D
light field data set from which depth and 2-D images can be derived. Previous studies and experiments on
in-situ hand lens imaging with plenoptic cameras showed that millimetric to sub-millimetric resolutions in
2-D and in depth are feasible and that the depth of field is largely extended in comparison to an equivalent
conventional camera. Hence, a plenoptic camera provides the advantage of using the same hardware as
in the case of a conventional camera, while reducing its physical limitations and providing an extended
set of data. The scientific output of the mission can be extended, and it might also be beneficial for the
operation of the lander, e.g. for mapping or hazard avoidance. These advantages come at the cost of
both, up to four times larger sensor chip resolution and a more demanding processing unit, which can be
readily outsourced to another satellite or to Earth. The paper will contain an introduction of plenoptic
cameras, experimental results on resolution and performance for 2-D and depth in the context of a small
body environment alike Ryugu. A discussion shall allow an evaluation of the performance and usability
of plenoptic cameras for future lander missions.
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