The VLBI Imaging Challenge
MIT 6.819/6.869 (2017 Fall)
October 3, 2017

1

Introduction

Imaging distant celestial sources with high resolving power requires telescopes with prohibitively large diameters due to the inverse relationship
between angular resolution and telescope diameter. However, by simultaneously collecting data from an array of telescopes located around the Earth, it
is possible to emulate samples from a single telescope with a diameter equal
to the maximum distance between telescopes in the array. Using multiple
telescopes in this manner is referred to as very long baseline interferometry
(VLBI).
Reconstructing an image using VLBI measurements is an ill-posed problem, and as such each there are an infinite number of possible images that
explain the data. The challenge is to find an explanation that respects
these prior assumptions while still satisfying the observed data. The goal of
this website to aid in the process of developing these algorithms as well as
evaluate their performance.
The ongoing international effort to create an Event Horizon Telescope capable of imaging the enviroment around a black holes event horizon calls for
the use of VLBI reconstruction algorithms. The angular resolution necessary
for these measurements requires overcoming many challenges, all of which
make image reconstruction more difficult. For instance, at the mm/sub-mm
wavelengths being observed, rapidly varying inhomogeneities in the atmosphere introduce additional measurement errors. Robust algorithms that are
able to reconstruct images in this fine angular resolution regime are essential
for scientific progress.
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Related Work

The official VLBI website [2] provides all kinds of interfaces you will need,
including date generation and algorithm testing. You can find more about
of VLBI imaging from [3] and [4].
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VLBI Imaging Challenge

This challenge is meant to help understand the performance of different
imaging algorithms on future Event Horizon Telescope (EHT) data. The
results of the challenge will help us better understand the biases of each
imaging algorithm, and aid in developing better methods. The Challenge
website is at [1]. You can download data from the website and also submit
your result to the leader board.
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