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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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Reconstruction algorithms in a nutshell

Most algorithms follow a MAP framework:

๏ Reconstructed image

๏ Strict priors
(eg non-negativity)

๏ Likelihood:
measures the compatibility of 
the image with the data 

๏ Hyper-parameter:
balances priors and likelihood

๏ Regularization: 
enforces priors



Likelihood

Reconstruction algorithms in a nutshell
Most algorithms use Gaussian likelihood for the three main measured quantities

- Visibilities
- Squared-visibilities
- Closure phase

Regularizations             One of the following:
- Quadratic smoothness

- Soft support 

- Edge preserving smoothness

- Entropy



“Classical” softwares give similar results

Betelgeuse (Haubois, 2009)

MiRA

BSMEM

R Sculptoris (Wittkowski, 2017)

MiRA

SQUEEZE

𝛑1 Gruis (Paladini, 2018)



Reconstruction algorithms in a nutshell
Input:

๏ Initial image
- size
- sampling

๏ Data
- selection parameters

๏ Parameters
- priors
- hyper-parameters
- number of iterations
- …

reconstruction algorithm

Output:

๏ Reconstructed image

๏ Model of the data

๏ Output parameters
- Chi-square
- cost function value
- … 



OImaging

๏A single interface
- 4 softwares: BSMEM, 

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

parameters with the 
image



OImaging

Comparing 
results
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 OIFitsExplorer

๏ inspect

๏merge files

๏filter



Workflow example: CL Lac

๏ (single) outfits file 

๏selection

๏algorithm

๏ initial image

๏parameter



Workflow example: initial image

๏simple gaussian

๏use models

๏use LITPro



initial image

๏Fit a coarse model using 

LITpro (eg limb darkened 

disk)



initial image

๏Fit a coarse model 

using LITpro (eg 

limb darkened disk)

๏export image to 

OImaging



OImaging

Chiavassa et al 2020



OImaging: preparing model fitting

Anugu et al 2020



OImaging: reproducibility enabled
Reconstructed image + data + all parameters in a single OIFits file



You’ll never walk alone

๏+ video tutorial on JMMC website



๏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



OImaging: preparing model fitting


