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6. Overview and Aims 
Energy saving lighting pose a threat (Radio Frequency Interference or RFI) to the SKA operation. Since 

lighting is installed in buildings within range from the telescopes it is important to determine its 

potential radiation signature and influence on the scientific results. These lighting RFI signatures will 

be paramount when using artificial intelligence (AI) to sift through observance data. 

It is proposed to review light emitting diode (LED) and compact fluorescent lighting (CFL) technologies. 

Commonality between these configurations will give generic RFI signatures which are emitted from 

the power cables. It is proposed to measure conducted powerline emissions, model the power line as 

an antenna and calculate the emissions and signatures, while comparing to measured emissions. Once 

the RFI generation of the lamps has been determined, its influence on the SKA can be estimated. If 

possible, telescope time can be used for measuring lamps at distances for verification. Initial 

indications are that direct line of sight lamps in the 100km range will be visible to the SKA. 

The specific aim of this study is twofold: 

 To determine an emission level / distance profile to know at what range LED and CFL lighting 

will interfere with the SKA science. 

 To determine and describe the typical RFI profile (signature spectrum) from a modern lamp 

so that the SKA AI filters can detect and remove it from the observations. 

7. Relevance to the SKA 
This study has direct bearing and relevance to the SKA as incandescent lamps (that do not emit RFI) 

are no longer used in buildings. Initial indications are that direct line of sight lamps in the 100km range 

will be visible to the SKA. This include the SKA’s own buildings as well as farms. Since the data produced 



by the SKA cannot be sifted by hand, AI models will be used to process results. It is essential that these 

AI algorithms are trained to detect and remove RFI from lamps. In order to do so, the characteristic 

RFI signature of energy saving lamps need to be known – which this study will provide. 

8. Research Work Breakdown 

a. Year 1 
 Background study, including a literature review.  

 Characterisation of a typical power cable as antenna. Theory, simulation and 

measurements. 

 Study of the sensitivity of the SKA. 

 Initial emission measurements of lamps. Radiated and conducted. 

 SPICE simulations of generic lamp topologies to get conducted emissions profiles. 

b. Year 2 
 Article to publish (required by UJ) 

 Measurements, analysis and simulation. Bringing together the lamp as noise source, 

powerline as antenna and SKA as victim. 

 Dissertation write-up. 

9. Availability of Equipment, Facilities and Resources 
The proposed study project will fall under the Group for Electronic Energy Processing (GEEP) and / or 

the Centre for Telecommunications (CfT) within the Department of Electrical and Electronic 

Engineering Science (B2 and B4 Labs), Faculty for Engineering and the Built Environment (FEBE), 

Auckland Park Campus, University of Johannesburg (UJ). As with any other student he/she will have 

access to: 

 Full range of secure and serviced office facilities and laboratories. 

 Full range of electronic and RF measurement equipment including oscilloscopes, power 

supplies, signal generators (6GHz) and spectrum analysers (Digital – 6GHz; Analog – 23 GHz), 

RF measurement probes (1GHz) and antennae (3GHz). 

 Vector Network analyser (GHz) and EMI receiver (6GHz) as well as a G-TEM Cell at Resolution 

Circle the Technology upstart company of UJ located in Milpark, Johannesburg. 

 RF simulation software suites: FEKO and Flux from the Altair Group of Companies. 

The University of Johannesburg do not currently have a shielded or anechoic RF chamber on site but 

have access to: 

 A shielded room as part of the Antenna development group at the University of the 

Witwatersrand (Wits) 

 An anechoic facility at Interference and Testing Consultancy (ITC – Services) north of Pretoria. 

The SKA has a service agreement with them. 

 The shielded reverberation chamber at SKA Cape Town. 

 Anechoic chamber at ex Houwteq, Grabouw, Western Cape. 

 Possibly the shielded facilities at University of Pretoria. 

Although access to computers are available, the student will be responsible for his/her own laptop. 
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