
Deployable space systems are responsible for 
positioning delicate and expensive equipment. Before 
deployment, a Gravity Compensating Fixture is used to 
test them on earth. This includes a scaffolding system 
with pulleys and sliders to support the system throughout 
its deployment. The sliders impose inertial forces which 
inhibit the free motion of the deployment and require 
constant human interaction to compensate.
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Results and Testing

The Frictionless Support Robot (FSR) was designed to 
revolutionize the way space deployables are tested. The 
FSR is an autonomous and tetherless robot that consists 
of a platform stage and an air bearing. The air bearing 
mounts to the underside of a deployable and provides a 
frictionless film of air to replicate the weightlessness of 
outer space. An optical sensor detects changes in 
position of the air bearing. Using an arduino based PID 
controller, the robotic platform stage remains underneath 
the air bearing and deployable.

Overview

Flat Round Air Bearing
A 50 mm diameter air bearing capable 
of supporting 355 N at a 5 micron fly 
height with an input pressure of 60 psi.

Mecanum 4 Wheeled Robot
A robot that can carry 775 N. Equipped 
with mecanum wheels for driving in any 
direction without pivoting.

Pixy Vision Sensor
A color-based optical tracking sensor 
that processes images at 50 fps.

Conclusion
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The FSR met or exceeded all of the target specification 
provided. The speed of the robot can vary depending on the 
flatness and material of the floor. In the future, the 
polyurethane rollers on the wheels could be replaced with a 
softer rubber to increase traction. Additionally, adjustable 
aluminum legs and a suspension system could further 
increase the FSR’s ability to run on uneven surfaces.

Specifications
 Engineering Need Target Specification Final Results

Air bearing aligned with robot 10 cm radially 10 cm radially

Friction force on test article 5 N 2.6 N

Speed of robot 10 cm/s 9-13 cm/s

The frictional forces imposed by our system were tested 
using a pivoting beam and measured as 2.6N. The 
closed-loop response of the system resulted in adequate 
tracking.


