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Overview and aims of the Research Project:
Finite  antenna  array  structures  such  as  the  Low-Frequency  Aperture  Array  (LFAA)  and  Mid
Frequency Aperture Array (MFAA) will consist of many array elements. The focus of this research
is to use Machine Learning algorithms such as Support Vector Machines (SVM) to detect (and
predict) array element failure. This includes locating the failed element, as well as categorizing the
level of failure.

Relevance of the research proposed to the priority of MeerKAT and / or SKA:
This research project will generate key insights into the array element failure behaviour of large
finite antenna arrays planned for the SKA. This will ensure sufficient operation of the instrument in
the harsh environments where it is located. The integration of Machine Learning and Computational
Electromagnetic (CEM) simulations will also aid us to identify other areas where these techniques
can be applied within the SKA context.

Research Work breakdown:

Year 1:  The goal is for the student to obtain sufficient (and representative) computational
models of the MFAA and LFAA structures during the first term. The second term will be
focussed on exploring existing applications of machine learning methods (such as Support
Vector Machines – SVM) to electromagnetic problems.

Year 2: Having developed sufficient machine learning and CEM knowledge, the student will
now focus on applying the integrated approach to the LFAA and MFAA simulation models.
The  results  will  be  verified  with  measurements  should  time  permit.  The  student  will
document the work in the thesis.

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

The  array  data  (e.g.  beam patterns)  will  mostly  be  generated  using  CEM simulation  software
packages,  e.g.  FEKO  and  CST  –  to  which  Stellenbosch  University  already  have  access.
Measurement  data  can  be  obtained  from  the  SKA group  (where  possible),  as  well  as  via
collaboration with other research groups (e.g. the group at Cambride University responsible for the
SKALA antenna).  Additional  measurement  data  can  potentially  be  made  available  through the
construction of an in-house, low-cost aperture synthesis array that is also listed as another MscEng
project.
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