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Equipment:

The lab contains two testbeds. One testbed is a 4ft diameter centrifuge and the other is a floating vehicle containing four air bearings, which provide a frictionless surface contact between the vehicle and granite table allowing motion with three degrees of freedom. Each testbed contains sensors, motors, actuators, and data acquisition (DAQ) devices. Interchangeable items include strain gauges, stepper motors, digital video camera, force/torque sensor, accelerometers, wired National Instrument (NI) data acquisition devices, and wireless V-link data acquisition system.

The centrifuge contains twelve stepper motors, each paired with an encoder. A stepper motor drive circuit controls each motor. The centrifuge uses slip rings to transmit power and signals through 152 wired connections between the base and rotor. The centrifuge has eight built-in force sensors used to measure rotor imbalance. This testbed was used to study real-time balancing of an artificial gravity centrifuge on the International Space Station (ISS). It was also used to study disturbances between the ISS and the artificial gravity centrifuge.

The S4 floater has a 6-axis accelerometer that measures linear accelerations and angular velocities. Six scuba tanks located underneath the vehicle can be filled with nitrogen and supply the air bearings with sufficient pressure to allow near-frictionless contact between the granite table surface and the S4 vehicle. The nitrogen can also be forced through thrusters on each of the four sides of the vehicle. These thrusters are controlled with actuators that can open and close the flow of nitrogen to propel the S4 vehicle in a controlled manner. Software on the original lab computers can control the motion of the S4 vehicle through commands from a GUI interface as well as from a human interfaced joystick. This setup was used in the past to research automated/semi-automated spacecraft rendezvous and docking.  Lithium-ion batteries are available for use, which could power all of the equipment on the S4 vehicle for a short amount of time.
Staff:

A team of five researchers is coordinating the facility upgrade. The Intelligent Data Understanding Group consists of fifteen researchers supporting all four mission directorates.
Recent Customers/Users:

Aeronautics and Systems research communities at NASA Ames Research Center and their NRA/SBIR/SAA partners.
POC

Robert W. Mah, Code TI
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Overview


The Machine Learning and Controls Lab provides an in-house source for creating data sets that serve as a prototype for those derived from complex systems such as aircraft and spacecraft. The facility contains a 10ft by 10ft precision surface granite table. The lab, previously known as the Autonomous Rendezvous and Docking Spacecraft Testbed, is currently being re-established by the Intelligent Data Understanding (IDU) Group to study system level data mining for aerospace and systems research and analysis. 





Capabilities


The IDU Group will use this lab to create simulated data sets which can be made readily available to algorithm developers, unlike other data sets which are commonly proprietary or confidential. The equipment can be used to support both system level data mining research and controls/machine learning research. The IDU Group collaborates with domain scientists in the fields of Integrated System Health Management, Aeronautics, Space Exploration, Earth Sciences and Space Sciences to answer pressing scientific questions in the field of machine learning, knowledge discovery, and related areas. IDU also does fundamental research to create tools and methods to aid in the assimilation and understanding of scientific and engineering data to best advance NASA's missions. 





Use of the facility has been demonstrated with a sub-system level project on detection of change in vehicle mass property. The next phase will be to complete system level simulations of complex systems.





Data acquisition for fault detection and diagnosis on electrical and mechanical components pertaining to system level aerospace and space vehicle research and analysis. 
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3 DOF Air Bearing Vehicle and 4ft-Diameter Centrifuge.
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This Facility is located in building N-269:
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