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Picosatellites & Our AeroCube Analog O

Satellites are expensive — for a full-size satellite, a Meet the JetSO ns o

single deployment mission can cost up to 400

million dollars.

There are now a number of smaller satellite sizes,
all the way down to microsatellites between 1kg
and 10kg or picosatellites under 1kg. One
standard for picosatellites is a CubeSat called the
AeroCube.

For our project, Aerospace provided a NVIDIA
Jetson TX1 running a Cortex A57 and a Maxwell
architecture GPU with 256 CUDA cores capable
of over 1 TeraFLOPs to act as our AeroCube
analog.
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kers on each side of multiple AeroCubes, we can use the marker ID to

b)Cube's ID and face. Because we can identify the face, we just need to apply

ﬂ U t h 0 n matrices (rotation and translation) to determine the AeroCube center's

elative pose from the markers — if we have multiple markers for an AeroCube,
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ly average their calcalated centers.
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ernions are 4-element vectors that are commonly used in aerospace to represent pose

due to a couple of nice properties. They compactly represent rotation in 3D space (as

opposed to a 3x3 rotation matrix). Additionally, multiplying two quaternions together to

T h e P ro b I e m combine their rotations is faster than multiplying two rotation matrices together.

Quaternions also avoid certain issues faced with other pose representations — e.g., they avoid
The primary strengths of picosatellites are dependent on precise the issue of gimbal lock when using Euler Angles.

formation flying while completing a distributed task, such as simulated
'large-aperture” interferometry to analyze the chemical signatures of

planets thousands of light years away.
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Existing solutions for understanding pose and position have strict limitations such as the L I fe Cyc I e Of a n Eve n t

presence of a known magnetic field, line of sight to the sun, or precision insufficient for

close-range (under 1m) maneuvers.
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The Constraints

As though developing for an actual picosate
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