
URSI GASS 2023, Sapporo, Japan, 19 – 26 August 2023
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Radio interferometer is an instrument to measure the visibility, which is Fourier transform of an intensity distribu-
tion of radio emission on the sky (radio image). Reconstruction of the radio image from observed visibility data is
difficult task because we only observe part of the spatial frequency components so that the problem is forced to be
underdetermined. Traditionally, image reconstruction has been mainly done by the CLEAN method. On the other
hand, observation of black hole shadow conducted by the Event Horizon Telescope (EHT) [1] proved that Regular-
ized Maximum Likelihood (RML) method is also a powerful tool to reconstruct radio images. Remarkable feature
of the RML method is that it has no algorithmic limitation on the angular resolution so that it has the potential to
achieve higher resolution than the restriction imposed by the observation [2], [3].

We have developed an image reconstruction tool dedicated to Atacama Large Millimeter/submillimeter Array
(ALMA), so-called Python module for Radio Interferometry Imaging with Sparse Modeling (PRIISM) [4]. PRI-
ISM is an implementation of RML method with specifically chosen regularization terms for ALMA data, and is
created on top of Common Astronomy Software Applications (CASA) [5]. Since ALMA is general-purpose tele-
scope, it potentially produces images with diverse characteristics reflecting the physical and/or chemical properties
of the target. We incorporated two regularization terms, L1 norm [2] and Total Squared Variations (TSV) [6] into
PRIISM to be able to process variety of images. These terms control a sparsity and a smoothness of the resulting
image, respectively, and their restrictions are characterized by two hyper-parameters, Λ1 and ΛTSV. Resulting
image that best describes the observed visibility is determined by optimizing hyper-parameters with k-fold cross-
validation. Interface of PRIISM is designed to enable users to produce the best image in a semi-automatic way.
Template Python script is provided to help users to easily construct end-to-end processing script for their dataset.
With PRIISM, we successfully produced reliable images with sufficient quality for scientific use [3].

In this paper, we report current status of PRIISM and expected challenges toward even larger data produced by fu-
ture facilities such as upgraded ALMA and SKA. Performance is one of such challenges since the cross-validation
is known to be time-consuming. Another challenge is an automation of the imaging process, which aims to produce
reliable image from observed visibility data and minimum set of image parameters without human intervention.
We will discuss how to overcome those problems.
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