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* Direct imaging of exoplanets is challenging because of:
- the high angular resolution required,
- the high contrast between the brightness of the target star and exoplanets.
* In addition, the signals of exoplanets are obscured by the glare of the star, or
"speckle pattern", which is primarily caused by wavefront distortion in the
Earth's atmosphere.
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rotation The proposed architecture recovers the flux of exoplanets by solving:
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A. Learnable prior on the speckles: our convolutional statistical model combines
distributions at multiple scales, joint spectral modeling, and physics-based symmetries. The

objective function writes:
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and admits a closed-form optimum: Characterization performance

Speckles Method  flux error (ARE) position error (RMSE)
homothety PACO 0.56 0.21
Proposed 0.51 0.11

where:
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B. Learnable prior on the exoplanet signal: implemented by denoising the detection map

* The natural rotation of the Earth causes an apparent motion of the PN .
(¥ = a/o,) resulting from A.

exoplanet signal, while speckles remain quasi-static.
» Because of diffraction, the relationship between speckle patterns at different

wavelengths can be approximated by a homothety. The architecture is trained end-to-end, by injecting synthetic exoplanets into real observations,

and maximizing the log-likelihood of the predicted flux.



