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Background:

Operating satellites in orbit is expensive and demands a high
level of precision. Testing software on Earth prior to deployment
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mitigates risk of failure. By replicating the frictionless
environment of space and simulating satellite functionality, we

enable low-cost, high-fidelity testing of guidance, navigation,
and control systems, as well as computer vision algorithms.

Mission Goals:
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Desigh Overview
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Air Bearings

= (Creates film of pressurized air
= Each bearing can support 50 lbs of force
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Thrust Equation:
F=m,V,—mV;+ (P — P;)A
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Navigation & Control:
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Sensor Inputs for Data collection:

= Cameras
= Detect Fiducials
Air Tanks = (Calculate Distance and Angle
= 4500 PS| = |[MU (Inertial Measurement Unit)
= 40 min runtime = Measures Acceleration

m N3
88 In” per tank Data Processing & Control Loop:

= Position Estimate: Kalman Filter
= Combine camera and IMU input using statistical L~
Battery analysis of previous measurements
= 222V = Feedback Control Loop
" 1800 mAh = Proportional: generate force based on distance to target
1 A9 Ml UrimE = Derivative: reduce force based on current speed, reduces
overshoot
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Testing:
* Thruster and Air Bearing Testing:

Each thruster provides 0.06 lbs of force @ 3.03 SCFM
Each bearing supports up to 50 lbs @ 2.2 SCFH

= Runtime Testing:
22 minutes of air per tank at 7 percent thrust usage

Single Tank Pressure (7% Thruster Operation)
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" Three Biggest Challenges:
1. Table Levelness
THROAT 2. Sensor Fusion / Kalman Filter Implementation
3. Compute Time (Feedback Loop)

Results & Next Steps:

AMB|E1'\11Tg|;§|~°’SURE Design to be extensible for handoff with Sierra Space
1. ) " |mplement gravity-based physics for more accurate
astrodynamics simulations

THRUSTER BODY Introduce a second robot to support multi-satellite

mission testing
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