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Abstract: The ARC (Autonomous Reconfigurable Craft) is a small
modular spacecraft attitude control platform developed for the
purposes of testing control theory, modularity, and specialized au-
tonomous systems for various applications in space. The ARC con-
sists of a carbon fiber base fitted with a pneumatic system and 16
solenoid valves for six degrees of freedom. An onboard Arduino
manages the Simulink code for several different controllers to un-
dertake maneuvers. The ARC was designed with modularity as the
cornerstone and is capable of switching components based on the
U-system that is currently used with cube satellites.
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Above are two renderings of the ARC. On the left, a concept rendering of the space-
craft on a Martian surface is extending solar panels to charge its batteries. On the right
is an engineering rendering of the structure of the most recent iteration.

Objectives:

* Test different control theories (PID, State Space, Quaternion,
Dual Quaternion)

* Create a modular platform in which vital components and
systems can be swapped to suit the mission requirements

* Integrate the aforementioned points to create an autonomous

system that can carry out a wide variety of missions in a
platform that can be rapidly produced at minimal cost.
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Modularity: The goal of making the system modular is to
help decrease the cost to space by providing a base structure
that can then be outfitted in any way to suit the desired mis-
sion requirements. Some missions include orbital, lunar,
Martian, and asteroid; the spacecraft could be customized to
include scientific equipment, solar panels, additional com-
puter systems, or different propulsion systems to fit these
missions.

As seen in the photos above, the ARC prototype can be reconfigured to run
with tools such as robotic arms, which could be used instead of EVA for
spacecraft repait.

Results: At the current state of research, the ARC prototype
is fully manufactured and rests on an air bearing. The system
has fully controllable manual and autonomous control with
the State Space and Quaternion controllers under review. Ad-
ditionally, solutions for robotic arms, landing gear, solar

panels, and power supply are being researched.
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