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> Promising to characterize the atmospheres of exoplanets
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Direct Imaging

firefly

Credit: https://exoplanets.nasa.gov/
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Direct Imaging

> firefly — exoplanet
> lighthouse — star

Credit: https://exoplanets.nasa.gov/
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Direct Imaging

> firefly — exoplanet
> lighthouse — star
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10° < Intensity of exoplanet <10

Credit: https://exoplanets.nasa.gov/
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Direct Imaging
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Direct Imaging
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Direct Imaging
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Angular Differential Imaging

o
Star Planet

Image sequence
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Foreground
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Foreground Derotate the frames
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Foreground Derotate the frames Mean/Median frame
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State of art: PCA! 2

o'

Original cube Low rank Foreground
M L G

!Amara and Quanz, 2012

2Soummer, et al., 2012
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Original cube Low rank Sparse Gaussian
M L S G

rank(L) < k, card(S) <s

3Gomez Gonzalez, et al., 2016
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How can we obtain S ?
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Original cube Low rank Planet signature Gaussian
M L aPg G

rank(L) < k, Pz e
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Planet signature

PSF
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PSF

Copy PSF
along the trajectory g 12/18
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Minimization with trajectory
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Minimization with trajectory
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Trajectories

Using P
&'e Solve
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Trajectories

Using Pg

Solve

Minimization with trajectory

min _|IM — L —aPg||p s.t. rank(L) <k

LERtXn 2cR
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Trajectories
Using Pg

Solve

Minimization with trajectory

i M—L—aP t. k(L) < k
ety ==l e i) =

-
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Detection Maps

Real planet:
Median frame
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Detection Maps

Real planet:
Median frame SNR map
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Detection Maps

Fake planets:
PCA LLSG MWT
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ROC Curve Comparison
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Thank you for your attention!

Any questions?

18/18



	Goals of the research
	State of art
	Research Project

	0.Plus: 
	0.Reset: 
	0.Minus: 
	0.EndRight: 
	0.StepRight: 
	0.PlayPauseRight: 
	0.PlayRight: 
	0.PauseRight: 
	0.PlayPauseLeft: 
	0.PlayLeft: 
	0.PauseLeft: 
	0.StepLeft: 
	0.EndLeft: 
	anm0: 
	0.14: 
	0.13: 
	0.12: 
	0.11: 
	0.10: 
	0.9: 
	0.8: 
	0.7: 
	0.6: 
	0.5: 
	0.4: 
	0.3: 
	0.2: 
	0.1: 
	0.0: 


