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Adaptive Optics 

PC: Subaru Telescope 

(https://subarutelescope.org/en/a

bout/instrument/ao36/index.html)
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• High resolution system

• HCI system



Non Common Path Aberration
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François Hénault 2019
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Focal Plane Wavefront Sensing
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Gerchberg and Saxton (1972)

Gonsalves (1976)
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Part 1
Deep learning based

focal-plane wavefront sensing with standard 
images 



Deep learning methods for 
focal-plane wavefront sensing
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Quesnel et al. 2020
Orban de Xivry et al. 2021 
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scexao2
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VAMPIRE
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Flow chart: CNN based
focal-plane wavefront sensing at SCExAO
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Training Loss
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• No. of Zernike coefficients: 10
• WFE: 130 nm
• λ: 750 nm
• Sample: 9k (90% training, 10% validation)
• Epoch: 200
• ~ 3.0 hours
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Prediction
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~ 7 nm~ 130 nm
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• No. of Zernike coefficients: 10
• WFE: 130 nm
• λ: 750 nm
• Sample: 9k (90% training, 10% validation)
• Epoch: 200
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Evolution of Zernike coefficients (z: 10)
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Training Loss
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• No. of Zernike coefficients: 20
• WFE: 130 nm
• λ: 750 nm
• Sample: 9k (90% training, 10% validation)
• Epoch: 200
• ~ 3.0 hours
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Prediction
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~ 20 nm~ 130 nm
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Training dataset size
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• No. of Zernike coefficients: 20
• WFE: 130 nm
• λ: 750 nm
• Sample: 90% training, 10% validation
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Future steps

• Real time correction in scexao testbench
• Introduction of static aberration in one of the DM channel

• Apply correction at the different DM channel

• Onsky implementation
• NCPA and AO residual
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Part 2
Dual polarization based focal plane 

wavefront sensing, VODCA
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Principles of Coronagraph
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Vector Vortex Coronagraph 

Delacroix et al. 2013

Guyon et al. (1999).
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Phase diversity due to polarization
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Dual polarization based focal plane 
wavefront sensing, VODCA
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Quesnel et al. 2022 (accepted)
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Filtering the PSF corresponds to 
different circular polarized light
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Vortex Optical Demonstrator for Coronagraphic 
Application (VODCA) test bench

20/10/2022 J. Paul                                  WFS 20222, Porto 23



Thanks

20/10/2022 J. Paul                                  WFS 20222, PortoJ. Paul                                  WFS 20222, Porto20/10/2022 J. Paul                                  WFS 20222, Porto 24


