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Statement of Requirements

6-Axis Motion Stage for Sparse Aperture Satellite Simulation

Adaptive Optics Center of Excellence for National Security 
[bookmark: _GoBack]Department of Mechanical and Aerospace Engineering   
Naval Postgraduate School


1.0 Background/Introduction: 

The Adaptive optics center of Excellence (AOCoE), Department of Mechanical and Aerospace Engineering (MAE) at the Naval Postgraduate School, Monterey, CA is currently performing research on sparse aperture satellites to provide future capabilities in space imaging and exploration. For development and evaluation of technologies required for sparse aperture satellites, AOCoE is developing laboratory experiments including sparse aperture satellite simulation capabilities.
 
A satellite platform can be simulated in the laboratory using an actuated motion stage. In order to provide full 6 degree-of-freedom motion of a satellite, the motion stage needs to have a 6-axis motion capability. To reproduce the required level of sparse aperture satellite motion, the motion stage needs to be able to provide coarse satellite motion as well as fine satellite optical payload motion in nanometer/sub-micro radian range.  


2.0 Minimal Technical Requirements/Salient Characteristics: 

· Motorized/Actuated 6-axis motion platform 
· 3 axis translations (x, y, z) and 3 axis rotations 
· Fully motorized/actuated via motion control interface
· Total motion travel range
· Translation : 2 millimeters minimum in all x, y, z directions 
· Rotation: 2 degrees minimum in all   rotations 
· Motion resolution
· Translation : 5 nanometer or less in all x, y, z directions 
· Rotation: 0.1 micro-radian or less in all   rotations
· Motion sensors
· None (open-loop operation)
· Size of the actuated motion platform surface
· Space to mount 2 inch diameter optic or larger
· Load capacity of the actuated platform
· 1 kg or greater
· Size of the motion stage
· Must not exceed 30 cm in length or width
· Must not exceed 15 cm in height
· Actuator drivers/controllers
· Compatible drivers/controllers for open-loop motion control of all 6 axes
· User controllable via external interface such as serial, USB, analog input, Ethernet, etc.
· 110V compatible
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