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6. Overview and aims of the research project

The aim of this project is to visualize radio sources. Almost like the SKA radio telescope itself, this 
device will scan an area (now just horizontally), and produce images of the radio sources in the 
vicinity. This device can be used to identify radio frequency interferers in the vicinity of the SKA 
telescope. Many other interesting data can also be deducted from this device, such as RF Signal 
“contour maps”, etc. Useful statistics and metrics can be researched.

This project will also act as a small scale “Meerkat”, where the student is introduced to many radio 
astronomy principles.

7. Relevance of the research proposed to the priority areas of MeerKAT and / or SKA

This project falls into category 2, "Real-time Signal Processing instrumentation for Radio 
Astronomy, specifically using FPGA and GPU platforms." as well as category 7 “ Interferometric
Data Processing and Analysis, including calibration and imaging.”  Once completed, the student 
will also have valuable FPGA knowledge.

8. Research work breakdown

a. Research work structure for Year 1
Literature Review (4 months): Candidate to perform an extensive literature review on the signal 
processing processes involved.

Project Proposal and defence (2 months): Candidate to write formal project proposal, as required by
Wits, and to defend the proposal. The proposal will set out the "Research Question", as well as the 
research methodology used to perform the research. The proposal will also be used to see if the 
candidate's designed experiment will indeed answer the research question.

Simulation and Implementation of the beamformer (6 Months): The remainder of the year will be 
spent to simulate the algorithms (in Matlab), and then to implement the algorithms on a FPGA 
platform (Zedboard with RF daugterboard). The algorithms will then also be validated, in order to 
see that they work.

b. Research work structure for Year 2
Simulation and Implementation of Visualization of RF signals (6 months): The first 6 months of 
year 2 will be spent on simulating the visualization algorithms and processes in Matlab, and then to 
implement the algorithms. The captured data from the beamformer can be post-processed (i.e., 
stored and then later processed)

Reflection and Validation (2 months): During this time we validate the results, and make sure that 
the results from the experiments can be trusted. We also analyse the significance of the results. Also,



work can be performed to see what interesting metrics and data we can extract from the captured 
data.

Write-up (4 months) During the last period, we write up the work and results, and get it in 
publishable form. The student is encouraged to submit a "thesis by publications", and for MEng 
level, one paper submitted to either the SAIEE African Research journal, or South African journal 
of Science will suffice.

9. Availability of required data / access to required equipment / availability of research 
facilities and other resources required 

The work will be performed by Matlab simulation, and on hardware. The School of Electrical and 
Info Engineering has a number of Matlab licences. The hardware implementation will be done on 
the Zedboard + RF daughterboard. The research group has 4 of these devices. Generation of radio 
interference signals can be done on a USRP Software defined radio. The research group has a 
number of these Software Defined Radios as well.
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