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1. Title of Research Project: UAV-Assisted EM Characterisation of SKA-SA Core Site 

2. Academic Level: M Eng 
3. Supervisor’s Title and Full Name: Dr Pieter Gideon Wiid 
4. Co-supervisor’s title and full name: NA 
5. Supervisor’s University: Stellenbosch University 
6. Overview and Aims of the Research Project: 
The main objective of this research project is to develop a suitable UAV platform that is 
able to conduct EM measurements across a reasonable area of the SKA-SA Core Site. 
The ultimate goal would be to use this for characterisation of existing attenuation maps 
used to determine the location of allowable intentional radiators on and around the site. 
The UAV would have to make use of a suitable measurements platform with acceptable 
sensitivity characteristics. It can either store measured information on-board or relay 
the data via a suitable RF link to a local base station. The UAV platform and flight path 
would have to be developed in order to optimise payload and flight time. Suitable 
control software for monitoring of data and UAV location can be developed or 
alternatively information can be fed into a Google Maps/Earth environment. 
The measurement system would have to be calibrated to allow comparison of results 
with alternative data as well as propagation analysis.   
7. Relevance of the research proposed to the priority areas of MeerKAT / SKA: 
Site monitoring of existing/intentional radiator as well as RFI are becoming increasingly 
important as activities in terms of MeerKAT and SKA on site are expanding. Coverage of 
larger potentially inaccessible areas requires the use of a UAV system. Regular site 
surveys can be used to determine changes in the RF spectrum. This falls in priority area 
4 on Instrumentation for RFI detection. 
8. Research work breakdown: 
a. Year 1: The student will conduct an in-depth literature study of similar existing 

monitoring systems to determine the best UAV platform that will allow optimal area 
coverage with maximum payload. The UAV system would also have to be hardened 
to ensure minimal impact from self-generated RFI. Once assembled, the system 
would have to be characterised and calibrated to ensure consistent flight behaviour 
and reliable data capture. This will involve numerous campaigns on-site for system 
testing.  

b. Year 2: The second year would require the development of a base station used for 
control and potential data streaming on longer RFI scans. During this time 
integration of the control and data monitoring into dedicated software or a Google 
Maps/Earth environment would be required. Comparison of measured data with 
propagation analysis would form the last part of the integration process.  

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

The Stellenbosch University anechoic chamber and PNAX network analyser will be 
required for testing, with further qualification at the SKA-SA reverb chamber.  A 



transient analyser system like the SKA RTA3 will be required for testing and 
qualification. Access to site for carefully planned measurement campaigns would be 
required for a minimum of one and maximum of three week-long periods for specific 
testing at the MeerKAT site (depending also on specific requirements from the SKA 
RFI Manager).  A 3D-printer is available at MESA Solutions, for purposes of 
prototyping and parts development. 
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