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6. Overview and aims of the research project (maximum 300 words): 
 
Compressive sensing (CS) theory has yielded a number of deconvolution algorithms based 
on the sparsity assumption of the sky that perform far better at recovering extended 
emission than CLEAN and its multiscale variations. In particular, the team of Y. Wiaux 
(Heriot Watt University), with which Rhodes has an extensive collaboration funded by the 
Swiss/NRF bilateral program, has produced a spate of algorithms that also incorporate 
multi-frequency deconvolution, as well as calibration of direction-dependent effects (Repetti 
et al. 2017), into a “primal-dual” optimization framework. These have been validated on real 
data, such as JVLA observations of Cyg A. On the other hand, our collaboration with C. 
Tasse (Obs. Paris) has produced DDFacet, a flexible imaging framework that is designed to 
readily incorporate novel deconvolution approaches. The aim of this project is to bring these 
two ingredients together, by porting the new CS algorithms into the DDFacet framework, and 
thus producing a novel imaging package with unprecedented capability to recover extended 
emission. 
 
Relevance to MeerKAT and the SKA. MeerKAT and SKA1 will enable wide-band radio 
observations to unprecedented sensitivity. A lot more faint extended and polarized emission 
will be detectable, but the wide frequency band makes it crucial to incorporate the frequency 
and polarization axis into the deconvolution process if the full potential of these instruments 
is to be realized. 
 
7. Relevance of the research proposed to the priority areas of MeerKAT and / or SKA – 
refer to the application guide (maximum 200 words): 
 
This work is on the cutting edge of calibration and imaging algorithm development. Both 
MeerKAT and the SKA will have unprecedented sensitivity to faint extended emission -- the 
science output of this will be driven by progress in imaging techniques. 
 
8. Research work breakdown 
Year 1 (100 to 200 words max.) 
1) Background study in synthesis imaging, literature review in radio interferometric imaging 
and deconvolution techniques, as well as CS theory 
2) Research visit to HWU to gain expertise from the Wiaux group 
3) Initial implementation of single-band primal/dual imaging algorithm with DDFacet 
4) Attend conferences and present the ongoing work as a conference paper 
 
Year 2 (100 to 200 words max.) 
6) Implementation of multi-frequency primal/dual imaging algorithm within DDFacet 
7) Benchmarking and optimization 
8) Validation on MeerKAT and JVLA data 
9) Paper describing the results written up and submitted to MNRAS 
 
Year 3 (100 to 200 words max.) 
9) Implementation of Repetti DD calibration algorithm within DDFacet 



10) Validation with MeerKAT and JVLA data 
11) Second paper submitted 
12) Thesis write-up 
 
9. Availability of required data / access to required equipment / availability of 
research facilities and other resources required (max 200 words) 
JVLA data for algorithm validation is already in hand. All MeerKAT early science (imaging) 
data can be used for validation. Rhodes has computing equipment to support this 
development. 
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