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IMAGE-OI: an OIFITS extension for 
image reconstruction algorithms 

Application to OImaging



Image reconstruction in interferometry

Image reconstruction

Object

Interferometric instrument Measurements



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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Needs: comparing reconstructions softwares

Betelgeuse (Haubois, 2009)

MiRA

BSMEM

R Sculptoris (Wittkowski, 2017)

MiRA

SQUEEZE

𝛑1 Gruis (Paladini, 2018)



Needs: benchmarking parameters

(Kluska, 2014)

Comparing results with different

๏ Priors

๏ Parameters

๏ Initialization



Reconstruction algorithm 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
- … 



Image-OI: an OIFITS extension for image reconstruction algorithms

OIFITS data

Reconstructed image

Initial image
Input parameters
Output parameters



Input parameters
Input parameters stored in the header of  ‘IMAGE-OI INPUT PARAM’ HDU.

More complex inputs can be 
stored in the HDU itself



Initial image
Initial image set the field of view and the pixel size of the reconstruction

Can be a simple shape or a 
more complex object 
generated by model fitting tool



Reconstructed image and output parameters

Reconstructed image is stored in the primary HDU

Most FITS viewer opens the primary by default



Reconstructed image and output parameters

Output parameters are stored in the header of  ‘IMAGE-OI OUTPUT PARAM’ HDU

Reconstructed image is stored in the primary HDU

Most FITS viewer opens the primary by default



Modeled data

Extra column next to the data containing the model and optionally its errors



Image-OI: a common extension 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



OImaging

A single graphical user interface for image reconstruction algorithms
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Image reconstruction workflow
https://youtu.be/YA3hvs_sOfE



OIFitsExplorer: data handling tool

New version today!



OImaging

๏A single interface
- 4 softwares: BSMEM, 

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

parameters with the 
image



OImaging: Input panel

Data selection

Algorithm 
parameters



OImaging: Initial image

Can be a
- FITS image
- Image from model 

fitting algorithms
- built from 

OImaging 
(Gaussian)

Set the field of 
view and the 
sampling of the 
reconstruction



OImaging

๏ Result panel
- Image
- model 
- execution log
- parameters



OImaging

๏ Result panel
- Image
- model 
- execution log
- parameters

๏Buttons
- Continue
- Restart 
- Update
- Save



OImaging

๏Tools
- ruler
- LUT table and scale



OImaging

๏Tools
- ruler
- LUT table and scale

๏Table panel
- All previous results
- sorting 
- rating
- user notes



OImaging

Comparing 
results



You’ll never walk alone



OImaging

๏Checkout new v1.0 release !!!   www.jmmc.fr/releases/
๏Still in progress
๏Open source:             github.com/JMMC-OpenDev
๏Need help to add new algorithms



OImaging

๏Expertise center gather experts that are willing to help
๏Request features
๏Knowing user needs help us to tailor softwares
๏Research on methodology are fueled by requests

Ask for help and give feedback !

๏Checkout new v1.0 release !!!   www.jmmc.fr/releases/
๏Still in progress
๏Open source:             github.com/JMMC-OpenDev
๏Need help to add new algorithms



๏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


