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Agenda

1. Algorithms (single dish / interferometer) – real-time/offline

2. Excision techniques (time and frequency domain)

3. Cancellation and other advanced techniques

4. EMI / EMC considerations (for CASPER hardware)

5. Techniques from other domains (e.g. passive remote sensing)

6. CASPER-available tools / tutorials (on CASPER wiki page), data samples, RFI database

7. Tracking of RFI samples

Summary of discussions

1. RFI Excision (Available techniques)

The group discussed the currently available techniques for real-time and offline RFI excision.
Currently  available  excision  techniques  include  MAD,  Spectral  Kurtosis,  Robust  Recursive
Power (RRP) and Bernoulli detectors. Other signal processing techniques have been proposed
but not implemented in real-time for radio telescopes. 

Out of these excision techniques, the basic implementation for MAD-based excision for ROACH
boards is available on the CASPER wiki (developed by Kaushal Buch and the GMRT team). A
yellow block is being developed for the RRP/ Bernoulli detector (Richard). Goal should be to get
CASPER blocks / documentation for all of these.

2. RFI related work on CASPER wiki

A strong need was felt to have a webpage in the CASPER wiki for RFI related development.
Well  tested  design  and  other  information  (data  samples,  documentation  (how  to  use),  test
methodologies) related to RFI filtering can be uploaded on this webpage.

Kaushal to start preparing the webpage based on the available information. The page and its
location on the CASPER wiki would be provided by Adam Issacson. Once the basic page is
ready, it can be used by other CASPERites.

3. Use of RFI excision techniques as pulse or outlier detectors



The excision techniques may have bilateral use - in detecting wanted pulses from noise (in which
they can be called pulse detectors or outlier detectors). They can also be used to understand the
amount of RFI present in a given band on a given day - helps in building long-term statistics.

4. EMI/EMC for CASPER boards

ROACH2:  PPC caused  interference.  Hence  in  SKARAB it  was  decided  to  use  a  soft-core
processor, as potential mitigation strategy. There are a lot of switching signals, if worried about
EMI - decouple it. Solution is to decouple as much as possible, use fibre optic interfaces, other
EMI/EMC solutions are quite expensive. The digitizer box developed by MeerKAT has good
shielding but is very expensive.

5. Keeping track of flagged samples

For high time-resolution data, it is difficult to keep track of flagged samples and propagating it
through the signal processing chain. One can add one-bit flag for each sample to indicate RFI or
no RFI which can go as metadata through the signal processing chain. This is particularly so
when going from time to frequency domain and so on.


