Good plans for a night out

The charms of sub-optimization in the operation of robotic telescopes
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Presenter
Presentation Notes
Which one of these stairs would you prefer to use? (click) This one? (click) Or this one? (click) Or perhaps this one?
Planning the observations with your telescope is like climbing stairs: it can be easy or hard, depending on the situation.
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Presenter
Presentation Notes
The case of the Dawn Framing Cameras orbiting asteroid Vesta is a bit extreme, but it is a good example of how hard things can get. As the spacecraft orbits the asteroid (click) the brightness of the ground below varies greatly between the poles and the equator (click), so the exposure time has to be carefully planned.
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Presenter
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The most obvious solution is to use a geometric model to predict the necessary exposure time and account for all the limitations, like the smear due to the movement of the spacecraft. This work can be arduous… (click)
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Specially (click) if you have to repeat it.


Relative brightness

1.75

-
o
o

©
U
o

0.25

0.00

N
N

I
o

P

/ 0"9 20
- -0

—80 —-60 —-40 -20 0] 20 40 60 80
Latitude (deq)

Exposure time (ms)


Presenter
Presentation Notes
The problem with the optimal solution is that it is rather sensitive to changes in the observations conditions. A small shift in the beginning of the sequence (click) and we get long runs of overexposed (click) and underexposed (click) images.
A much easier option is to assume that the models are only approximations anyway and use (click)…
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…piecewise constant exposure times. They are very easy to plan (just pick a small set of values) and quite resilient to (click) shifts in timing, with only a few images affected at a time.
Furthermore, having (piecewise) homogeneous data sets make the analysis of the data much easier, so that your treasure hunt does not end (click)
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… like this, but 
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… but like this
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