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Abstract.
The Montage image mosaic engine (http://montage.ipac.caltech.edu; https://github.com/Caltech-

IPAC/Montage) has found wide applicability in astronomy research, integration into
processing environments, and is an examplar application for the development of ad-
vanced cyber-infrastructure. It is written in C to provide performance and portability.
Linking C/C++ libraries to the Python kernel at run time as binary extensions allows
them to run under Python at compiled speeds and enables users to take advantage of all
the functionality in Python. We have built Python binary extensions of the 59 ANSI-C
modules that make up version 5 of the Montage toolkit. This has involved a turning the
code into a C library, with driver code fully separated to reproduce the calling sequence
of the command-line tools; and then adding Python and C linkage code with the Cython
library, which acts as a bridge between general C libraries and the Python interface.

We will demonstrate how to use these Python binary extensions to perform im-
age processing, including reprojecting and resampling images, rectifying background
emission to a common level, creation of image mosaics that preserve the calibration and
astrometric fidelity of the input images, creating visualizations with an adaptive stretch
algorithm, processing HEALPix images, and analyzing and managing image metadata.

The material presented here will be made freely available as a set of Jupyter note-
books posted on the Montage GitHub page.

1. Introduction

• Montage - image mosaic engine. Creates mosiacs from input set of FITS images
Written in ANSI -C. Portable. Components perform one task in the creation of
a mosaic (list them). Plus utilities for managing and organizing files, managing
FITS attributes, and analyzing image metadata. List them

• Wide appplicability. Used in NEO detection, Instrument Performance, Observa-
tion planning for JWST, Citizen Science, Machine Learning.

• . Created Python binary extensions of 59 modules in v5 of Montage. Gives
users the power of Python at compiled speeds. This has involved a turning the
code into a C library, with driver code fully separated to reproduce the calling
sequence of the command-line tools; and then adding Python and C linkage code
with the Cython library, which acts as a bridge between general C libraries and
the Python interface.
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The Python extensions have been released as v6 on Nov 12 2018. tested on Python
3.6, Mac OS X.

Python binary extensions of existing Montage modules; no new functionality has
been introduced. Click here to see a list (link to Jupyter notebook) of all supported mod-
ules. The Python extensions have been created by transforming the C code (https://github.com/Caltech-
IPAC/Montage) into a library, with driver code fully separated to reproduce the calling
sequence of the command-line tools; and then adding Python and C linkage code with
the Cython library, which acts as a bridge between general C libraries and the Python
interface. These binary extensions offer image processing at compiled speeds in the
Python environment.

2. How To Install and Use It

There are two ways to install MontagePy, all of which include all supporting packages:
there are no external dependencies. From PyPI, use the command "pip install Mon-
tagePy." Or download the .whl file (add link) and install with the command "pip install
file.whl."

We have delivered a set of Jupyter notebooks that give examples of how to use each
component in Python, and compares usage in Python with that in C. The Jupyter note-
books are available for download at https://github.com/Caltech−IPAC/MontageNotebooks
and they can be viewed without downloading at http://montage.ipac.caltech.edu/MontageNotebooks.

3. Building A Mosaic With Python

4. Visualizing Images in Python with Montage
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Figure 1. Section of Jupyter Notebook for Building a Mosaic of M17
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Figure 2. Three color Slaon Image of M51 Created With mViewer


