
Accepted Manuscript

PySE: Software for extracting sources from radio images

D. Carbone, H. Garsden, H. Spreeuw, J.D. Swinbank, A.J. van der Horst,
A. Rowlinson, J.W. Broderick, E. Rol, C. Law, G. Molenaar, R.A.M.J. Wijers

PII: S2213-1337(16)30067-1
DOI: https://doi.org/10.1016/j.ascom.2018.02.003
Reference: ASCOM 212

To appear in: Astronomy and Computing

Received date : 14 July 2016
Accepted date : 25 February 2018

Please cite this article as: Carbone D., Garsden H., Spreeuw H., Swinbank J.D., van der Horst A.J.,
Rowlinson A., Broderick J.W., Rol E., Law C., Molenaar G., Wijers R.A.M.J., PySE: Software for
extracting sources from radio images. Astronomy and Computing (2018),
https://doi.org/10.1016/j.ascom.2018.02.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ascom.2018.02.003


PySE: Software for Extracting Sources from Radio Images

D. Carbonea,b, H. Garsdenc, H. Spreeuwd, J. D. Swinbanke, A. J. van der Horstf,
A. Rowlinsona,g, J. W. Broderickg, E. Rolh,i, C. Lawj, G. Molenaara,

R. A. M. J. Wijersa

aAnton Pannekoek Institute for Astronomy, University of Amsterdam, Postbus 94249, 1090 GE Amsterdam,
The Netherlands

bDepartment of Physics and Astronomy, Texas Tech University, Box 1051, Lubbock, TX 79409-1051, USA
cHarvard-Smithsonian Center for Astrophysics 60 Garden Street, Cambridge, MA 02138, USA

dNetherlands eScience Center, Amsterdam, The Netherlands
eDepartment of Astronomy, University of Washington, Box 351580, Seattle, WA 98195-1580, USA

fDepartment of Physics, The George Washington University, 725 21st Street NW, Washington, DC 20052,
USA

gASTRON, The Netherlands Institute for Radio Astronomy, Postbus 2, 7990 AA Dwingeloo, The Netherlands
hMonash Centre for Astrophysics (MoCA), Monash University, Melbourne, Victoria, 3800, Australia

iSchool of Physics and Astronomy, Monash University, Melbourne, Victoria, 3800, Australia
jDepartment of Astronomy and Radio Astronomy Lab, University of California, Berkeley, CA, USA

Abstract

PySE is a Python software package for finding and measuring sources in radio tele-
scope images. The software was designed to detect sources in the LOFAR telescope
images, but can be used with images from other radio telescopes as well. We introduce
the LOFAR Telescope, the context within which PySE was developed, the design of
PySE, and describe how it is used. Detailed experiments on the validation and test-
ing of PySE are then presented, along with results of performance testing. We discuss
some of the current issues with the algorithms implemented in PySE and their inter-
action with LOFAR images, concluding with the current status of PySE and its future
development.
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1. Introduction

The LOFAR Radio Telescope (van Haarlem et al., 2013) is a radio interferometer
comprised of many antennae situated throughout Europe, and linked by a high-speed
network. It is one of the new generation radio telescopes, along with the Australian
Square Kilometer Array Pathfinder (ASKAP; Johnston et al., 2008), the Murchison
Widefield Array (MWA; Tingay et al., 2013), and the Long Wavelength Array (LWA;
Ellingson et al., 2009). These telescopes provide high-resolution wide-field imaging,
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