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Background: SERAproject

➢Software Enabled Radio Astronomy

➢Pilot Project: Pulsar Timing Residuals

➢Success: Improvement in residuals

➢Runs much slower than real-time
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Theory of Spectral Kurtosis (SK)

➢The SK Estimator was proposed by Nita et al. (2007) 
as a real-time RFI mitigation technique

➢SK measures the randomness of a data set
➢Can identify signals that deviate from Gaussian statistics

➢Sensitive to man-made signals such as cellphones and 
radar
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The SK Estimator

➢

➢

➢

➢P is the power spectrum

➢M is the integration time 

➢N is the number of channels 

➢d is the shape parameter
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The General SK Estimator

➢The original SK estimator was limited by existing 
hardware

➢Requires instantaneous PSD estimates

➢Hardware on existing instruments compute only the 
averaged power spectrum
➢No capability to obtain instantaneous spectra

➢Nita & Gary (2010b) proposed a generalized SK estimator 
to overcome the hardware limitation
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Theory of Mitigation

➢Natural astrophysical phenomena produce additive 
white Gaussian noise 

➢RFI skews the data can be identified using SK

➢Used GUPPI raw files from the GBT
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The Useful Programs

• gbtraw.py – (designed by Richard Prestage) offers 
ways to manipulate GUPPI raw data files

• plot.py – scans through raw data files and looks for 
potential locations of RFI

• readwrite.py – simulates real-time processing for SK

• sk_data.py – (designed by Evan Smith) contains all 
the computational functions that are needed to 
create the SK Estimator



The Green Bank Observatory is a facility of the National Science Foundation operated under cooperative 

agreement by Associated Universities, Inc.

The Final Program:

➢Read raw data from file

➢Mitigate RFI:
➢FFT

➢Spectral Kurtosis algorithm

➢IFFT

➢Write modified data to raw file
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Setting the Stage: Spectrograms
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Identifying RFI
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Future Endeavors

➢Polish SK Estimator

➢Implement Kurtosis

➢Mitigate RFI

➢Test Results

➢Implement on VEGAS

➢Extend to other areas
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