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Radio Interferometric Imaging Process
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CLEAN' family of algorithms
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CLEAN family of algorithms
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Bluebild Algorithm

e Flexible continuous spherical imager for interferometric applications

e Solves for I(r) in/ [(r)e 7<"Pi=Pi>dr = V;; by framing a generalised eigenvalue problem and
e
decomposing visibilities into different eigenfunctions, via fPCA ) F(1/1,* |0 = A\G v
e Eigenfunctions give eigenimages - independent and sorted by energy. Can be truncated (automatic
denoising) or filtered.
e Low computational complexity and affinity for parallel execution
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Bluebild Example
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BB Standardized Image

Some science-use cases: |
Plots courtesy Michele Bianco
e Solar limb brightening

e Galaxy cluster emission

e Bright Source PSF separatlon
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Updates:

e Normalisation Fix
e BIPP 0.1.0 release + documentation + paper
e Domain partitioning
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Normalisation - Plots courtesy of Etienne Orliac

Earlier: Mismatch in flux values when imaged by bluebild v/s WSClean

Difference (Bluebild minus WSClean)
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Bluebild Imaging Plus Plus (BIPP)

C++ ported version with python wrapper for wider community release
HPC implementation with support for CUDA (NVIDIA) and HIP (AMD)
Support for LOFAR, MWA, Oskar SKA-Low measurement sets
Domain partitioning inbuilt

No deconvolution

Github: https://github.com/epfl-radio-astro/bipp
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https://github.com/epfl-radio-astro/bipp

NuFFT Domain Partitioning - Inspired by HVYOX
Plots courtesy Simon Frasch

1: [Kashani, Queralt, Jarret and Simeoni 2023]
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Ongoing and Future Work:

WSClean benchmarking

LOFAR LoTSS data imaging

A-Term Correction (Primary Beam) for dish arrays

Eigen-image recombination

SDC3AfPCA

Radler (Radio Astronomical Deconvolution Library) incorportaion
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