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6. Overview and aims of the research project (maximum 300 words): 
 
Baseline-dependent averaging (BDA) is a potential uv-data compression scheme that could 
be adopted for next generation radio telescopes such as MeerKAT and the future SKA. A 
large body of work has already been done regarding BDA applied to MeerKAT, VLA, EVN 
and LOFAR (e.g. Atemkeng et al., MNRAS 2016; C. Tasse et al., A&A, submitted; Atemkeng 
et al., MNRAS, in prep.). Currently, BDA can only be used post-correlation and not in 
real-time. The main aim of this work is to focus on a correlator design that implements BDA 
in real time correlations. 
This project will use finite impulse response filters (FIR) (e.g. the raised cosine) and Farrow 
filters to implement a low pass and decimation filters to design a possible correlator 
work-flow for BDA. If a long baseline is down sampled, then the decimation phase filters will 
consist of interpolating the signal by some factor and decimate with an offset by taking the 
baseline-dependent delay parameters into account: this is equivalent to decompression on 
these type of long baselines and this will preserve uv-bins resolution. If a short baseline is 
oversampled, then the decimation phase filters will resample the data according to the 
variable delays: this is equivalent to compression. 
A naive implementation would be very inefficient given that most of the decimation filters’ 
band will not contribute to the correlator output. An ideal FIR filter will be the one that uses 
as few samples as possible, has good alias rejection, and is computationally efficient. This 
motivates the use of Farrow filters for this project. 
 
7. Relevance of the research proposed to the priority areas of MeerKAT and / or SKA – 
refer to the application guide (maximum 200 words): 
 
MeerKAT is already producing a large volume of data. The data rate of the future SKA will 
be several orders of magnitude higher, and will increase even more for any SKA surveys 
that adopt multiple phase tracking (e.g. AVN). New data compression algorithms and 
storage systems are key techniques to handle these volume of data. A large field of view 
(FOV) is essential for the SKA, and the current compression method i.e., averaging in the 
correlator suffers from limited FOV and compression factor due to decorrelation/smearing. 
BDA has been shown (in post-correlation) to be a potential compression method: we need to 
investigate and design BDA in real life correlator architectures. 
 
8. Research work breakdown 
Year 1 (100 to 200 words max.) 
1) Background study in filtering and literature review in radio interferometry and aperture 
synthesis 
2) Gain expertise for designing correlators in their software aspects 
3) Implement the naive BDA correlator work-flow and discuss its computation and realisation 
4) Capturing MeerKAT poly-phased voltages out of the F-Engines, then writing a software 
correlator which mimics the FPGA-based MeerKAT correlator. 
5) Attend conferences and present the ongoing work as a conference paper 
 



Year 2 (100 to 200 words max.) 
6) Put in place the mathematical details for a Fast BDA correlator work-flow using Farrow 
filters and the raised cosine filter to shape the FOV and discard aliasing sources. 
7) Implement the Fast BDA correlator and test this on MeerKAT correlator, discuss the 
results and publish the work in MNRAS or A&A. 
8) The software correlator can then be compared to the output of the FPGA MeerKAT 
correlator: execution, source suppression, FOV sculpting, etc. 
 
Year 3 (100 to 200 words max.) 
8) Prepare and submit the second paper. 
9) Write thesis 
 
9. Availability of required data / access to required equipment / availability of 
research facilities and other resources required (max 200 words) 
 
For validation of results, this project will require access to the output of the F-Engines of the 
MeerKAT correlator, so close collaboration with SKA SA will be required. 
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