
Ferréol Soulez, G. Mella, A. Matter, A. Kaszczyc and L. Bourges

Image Reconstruction and Model 
Fitting tools for Optical Interferometry

Data analysis softwares proposed in Expertise Centers



Interferometric data

๏ Interferometric data:
- Fourier domain
- few measurements



Interferometric data

๏ Interferometric data:
- Fourier domain
- few measurements
- (differential) visibilities,
- squared visibilities,
- bispectra

difficult to interpret



Interferometric data analysis

Parametric model 
- separation, 
- diameter, 
- limb-darkening, 
- temperature, 
- … 

M
od

el
 

Fi
tt

in
g

Fit

- need few data points
- priors in the model definition
- error bars & covariance
- no parameter to tune 

Kervella et al, 2017 

Image reconstruction 
- one parameter per pixel 
- Fourier transform
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- need more data points
- prior enforced by 

regularization
- some parameters to tune

review: (Thiébaut &Young, 2017)

review: (Baron, 2020)



Model fitting tools

๏Custom scripts

๏LITPro (Tallon-Boc et al, 2008)

๏MFIT (Young, 2010)

๏PMOIRED (Mérand)

๏OITOOLS.jl (Baron et al, 2019)



Image reconstruction softwares

๏BSMEM (Buscher et al, 1994)

๏MACIM (Ireland et al, 2006)

๏MiRA (Thiébaut, 2008)

๏WISARD (Mugnier et al 2008)

๏SQUEEZE (Baron et al, 2010)

๏IRBIS (Hoffman et al, 2014)

๏SPARCO (Kluska et al, 2014)

๏ORGANIC (Claes et al 2020)

๏GR (GRAVITY col., 2022)
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Comparing reconstructions softwares

Betelgeuse (Haubois, 2009)

MiRA

BSMEM

R Sculptoris (Wittkowski, 2017)

MiRA

SQUEEZE

𝛑1 Gruis (Paladini, 2018)



You’ll never 
walk alone
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Image reconstruction workflow
https://youtu.be/YA3hvs_sOfE



OIFitsExplorer: data handling tool

Still in beta version



Model fitting

๏LITpro
- GUI
- geometrical model
- temperature
- analytic estimate of uncertainties
- hidden features (ask for it)
- free to use (+citation)

๏PMOIRED
- python notebook
- geometrical model
- more spectral and temporal model
- uncertainties via bootstrapping
- A. Mérand asks to be co-author



OImaging

๏A single interface
- 4 softwares: BSMEM, 

MiRA, SPARCO,WISARD
- results in a single table 
- rating, comparing,…
- saving reconstruction 

parameters with the 
image



OI-Interface: a single format to connect them all 

A unified way to call reconstruction softwares

๏ Every information in a single OI-FITS file

๏ Simpler interaction with softwares

๏ Reproducible results



You’ll never walk alone



Ask for help and give feedback

๏Expertise center gather experts that are willing to help

๏Use Fizeau program to travel to your expertise center

๏Request features

๏Knowing user needs help us to tailor softwares

๏Research on methodology are fueled by requests



๏The big chiefs: 
I. Tallon-Bosc
J-P.  Berger
G. Duvert

๏The developers: 
L. Bourgès
A. Kaszczyc 
G. Mella
M. Pratoussy

๏The reconstruction 
software fathers: 
G. Duvert
J. Kluska
L. Mugnier
E. Thiébaut
J. Young

๏The beta-testers: 
J. Kluska
M. Montargès

OImaging: a collective project


