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3. Exoplanet detection

CNN

output: estimated intensityoutput: detection map

spectral channels

semantic segmentation regression

temporo-spectral
series of images

1. Statistical modeling of the nuisance

local adaptivityparameter-free

/
Learning: supervised training with simulated exoplanets

Learning:

data augmentation to deal 
with lack of groundtruth

MSEDice score

MSE

proposed method

F1R score

U-Net VGG-like

(overlap measure)

(tradeoff precision/recall)

(backbone Res-Net18)

groundtruths:

samples:

proposed:

KLIP65 known real sources

:

:

training & validation metrics 

proposed

5

-5

true

missed
false

PCA (VIP)

detection maps 

0.35''

contrast curves 

proposed

pr
op

os
ed

fundamental lower limit
(photon noise)

mean detection results on 11 datasets from VLT/SPHERE-IRDIS extension for ASDI data

reconstructions on VLT/SPHERE-IFS datasets 

angular separation: [0 ; 2]''
104 injected synthetic sources

proposed:

on-going & future works

A(S)DI 
observations

HR 8799

without (*)
proposed

with (*)
proposed

2. Circumstellar disk reconstruction
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correlations modeled

PACO approach [1-3]: beyond white noise hypothesis

classical processing pipeline

pixel time channel

GSM model:

covariances regularized by shrinkage:

     ...with a reconstruction framework 
to improve circumstellar disk reconstruction

        ...with a learning framework 
to improve exoplanet detection sensitivity
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correlated and nonstationary nuisance component
see Part 2.

see Part 3.
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Image formation model:

A(S)DI sought nuisancedirect
stack model object component

Inverse problem:

data fidelity regularization

data fidelity with joint estimation and :

(residuals)
(shrinkage)

regularization with unsupervised setting of :

optimal    minimizes SURE (MSE estimator [4])
adapted to account for    :

but no closed-form expression for Jacobian J
     

     perturbation approach [5]:
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Preprocessing: spectral correlations
joint spectral model 

+ physics-based spectra(*) 
+ PSF afterglow simulation(*) 


