Additional Questions from NESC Webcast: Fundamentals of Spacecraft Attitude Control


Don has asked the following question:

Question: 
I'm using the WMM2010 model of the earth's magnetic field and a sun vector for attitude determination.  How do you introduce errors in the WMM2010 model to analyze the robustness of determination to WMM2010 errors, and what are the typical errors magnitudes to introduce.

Answer:
Don,
I’m familiar with the method you’re using, but I’m afraid I’ve never had to implement or test a system that uses it. However, a quick web search produced this 1998 paper by Mark Psiaki: “Autonomous LEO Orbit Determination From Magnetometer and Sun Sensor Data.” Reading through the simulation section revealed that Dr. Psiaki, of Cornell University, used different orders of the same model (in his case, 10th vs 13th order of the IGRF) to create the kinds of systematic error you’d want to test against. I imagine that would work with your model as well. That is also similar to how engineers here have determined what the minimum acceptable order of an onboard model is by checking that order against the maximum order available. I’m sure Dr. Psiaki would have more insight than I, if you wished to contact him.

[bookmark: _GoBack]Were I in your position, I think I would probably do a sensitivity study to find out what level of error affects your system adversely, and then find a difference in model order that is comparable. 


Samantha, Albert, and April @ GSFC have asked the following question:

Question: 
Hello,

Great presentation!!! We are interns working on modeling the ST-5
spacecraft , in particular, the spacecraft with the magnetometer and sun slit sensor.
Any more info for us on ST-5?

Answer:
I contacted Samantha by e-mail to get a better idea of what they were looking for, and I think the following two papers provide the additional information they sought with this question: “Space Technology 5 - A Successful Micro-Satellite Constellation Mission” by Candace Carlisle and Evan Webb and “Space Technology 5 Launch and Operations” by James R. O’Donnell, Jr. et al.


Rich from GSFC asked:

Question:
We did have a question...
You mentioned the primary source of structural damping comes from
harnessing. Is any consideration give to other methods of adding passive
structural damping to spacecraft with tight pointing requirements or high
sensitivity to jitter?

Answer:
I’m not aware of damping elements being added to structure to provide general structural damping. However, sometimes reaction wheels or other rapidly moving mechanisms are isolated from the structure using passive dampers. This doesn’t necessarily increase overall structural damping, but it can greatly attenuate the effects of the mechanisms on overall pointing stability (i.e. jitter). In designing any spacecraft system, mass equals money; I imagine (and yes, this is little better than a guess) that the mass required to passively damp the structure would be a good deal heavier than the mass of isolators for the worst-offending individual jitter sources.
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