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2. Combination with a deep-based learning

* Preprocessing: centering and local whitening e Learning: supervised training with simulated exoplanets —to correct small discrepancies between statistical model and observations
with statistical model of the nuisance
— to tmprove SNR and stationarity samples: B -
contains ; preprocessed images
almost noise 5 . + groundtruths:
shuffling . location

. T ’ -
injected fake exoplanets intensity
data augmentation to deal g [ k]
with absence of groundtruth | Jk=1K

semantic segmentation regression

CNN : Dice score
m loss: . (overlap measure) MSE

output: detection map output: estimated intensity

validation F1R score MSE
A metric:  :(tradeoff precision/recall)
3} --;‘l‘ o *,” 3, . P E ...................................................................
o~ ‘0 'y";' o, w . '/' ‘\‘ U Net
ylk] 517 ] architecture:: -1i
£l oA . (backbone Res-Net18) VGG-like
. : trained from scratch

....... — 10
|:|false : 1.8" i —eo— cADI :
Amissed~ L —+— cADI (VIP)
S e ol . —+— PCA (VIP)
[mean ACCUracy: = - « validation .. e : o —+— PACO
S
) LoD N\ & . proposed S
3 5 - —
s 3 PCA(VIP) Z \ c
§10 j S = \ =
Q % -5 g s
: 045  HIP 88399 w O :
- / =
: " \ 0 £
. \ 1
- - 0.2 e
. ==@== {raining
. mean loss: _ . N
NS validation 7 fundamental lower limit
o 4 (photon noise)
1072 + . . . . . 0.0 t
roposed | | | | | |
0 > 10 15 20 25 prop 0 1 2 3 4 5 6 7 0 7
epoch 0.0

1.0 .
e Preprocessing: spectral correlations accounted for
. N e Learning: joint spectral model + physics-based spectra®™
. 8- 1.0 :_.....:
®\ HR 8799
206 206
Zo4 204 ®
R e 6 m@= cADIL: AUC = 0.53
0.2, == cADI (VIP): AUC = 0.72 02 mefm= cADI(VIP: AUC=06 | \ o N
' —— KLIP (VIP): AUC = 0.66 ' 4. . . mwm PCA (VIP): AUC=062 | \ & /(| @
65 known real sources e PACO: AUC = 0.88 10~ injected synthetic sources == PACO: AUC =081
angular separation: [0 ; 9]" —— proposed: AUC = 0.95 : ion: [0 ; 2]" === proposed: AUC=091
"0 8t 0.2 . 0.4 : : 0.6 - Oz'(;se 1.0 000 angula(fizseparatlo(;n 0 : 2l 0.6 0.8 pl;'oposed . prqposed
. . false discovery rate . . false discovery rate LUZthOUt (*) IW' LUlth (*)
.............................. A i—— control the uncertainties include physics-based priors consider other tasks ®
on-going & future works (statistically interpretable (hybrid approaches) (reconstruction of disks) BREX
detection confidence)

This project has received funding from the European Research CounC|I (ERC) under the European

U UsEntet, £abl, (G16), 2udks, AlllS 4] 1lasseren, A, (5 v, AL [l Plbsisemiet, Luishl, BT, L5, H0M0 Union's Horizon 2020 research and innovation programme (COBREX; grant agreement n° 885593)



