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or just computerised telescope operator

Cognitive MeerKAT
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ML opportunities for MeerKAT
Credit: Rob Adams
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The  ‘ground truth’ problem
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Past/current ML efforts on MeerKAT 

● All projects are run by students/postdocs
○ Not part of the official channels == not part of MeerKAT

● All projects use visibility data
● “Ground truth” -> AO flagger results

○ So far unbeaten
● Human flagged data is subjective

○ Depends on the science case
● Models are not transferable
● Flagged RFI is never categorised

○ Are we under or over flagging?
● No beamformer flags on MeerKAT
● Exotic stuff is in BF data
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Some examples
RFI vs non-RFI features Flagging examplesBA

Credit: Arun Aniyan
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“The most important 
factor was that 
discovering the 
unexpected is harder 
than expected.”
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There! I fixed it.

known knowns?
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‘funda’ - learning in Zulu

MeerFunda
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The Business requirement (!)

● Organize machine learning capabilities within MeerKAT 

into a structured, production quality team

● Create a platform that can be expanded towards more 

complex and larger future projects

● Select a product that is:

○ most likely to be successfully implemented, given time 

and resource constraints

○ of significance to stakeholders (internal+external)

○ realize this requirement without compromising AR3 

delivery

Re
n
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RFI cataloguing and identification

Data availability MeerKAT data should be available fairly quickly

Training data Training data not available, but can be automatically flagged 

Algorithms Observation, identification and clustering algorithms will need to be developed

Stakeholder readiness RFI at MeerKAT site for Beamformer has a receptive audience

Required effort It is the first time this will be done, but achievable

Required time It should be ready for testing within 70% of the allocated timeframe

Required resources
There are available resources in MeerKAT for RFI, development and ML, some more resources will be required, but 
acquirable
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● fixed stations

● mobile vehicles

● handheld sensors

● reverb and 

● anechoic 

chambers

RFI sensors RFI facilities

● MeerKAT

● HERA

● C-BASS

RFI scans

● Aircraft

● Vehicle

Tracking system

MeerKAT RFI monitoring (RFI WG)
(some more mature than others)
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How astronomers classify RFI?

Is it RFI?
• No
• Yes: 

– Weak or strong?

Future?
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Broadcasting band (TV UHF) 
GSM 900 Mobile band
Aeronautical Navigation bands
Satellite (GPS etc)

+ everything else RFI WG suggests

RFI culprits in L band:

What we want to find first...
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Incremental 
product 
realization

Increase model dimension

● Sky model
● Flights/planes model
● Satellite model
● Time/period model
● More bands
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The team

Monika Obrocka
Arun Aniyan
Isaac Sihlangu
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Monika Obrocka
Research Data Scientist
Email: mobrocka@ska.ac.za

Contact information

SKA South Africa, a Business Unit of the National Research Foundation.

We are building the Square Kilometre Array radio telescope (SKA), located in South Africa and eight other African 
countries, with part in Australia. The SKA will be the largest radio telescope ever built and will produce science that 

changes our understanding of the universe

mailto:mobrocka@ska.ac.za

