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The Problem of RFI

The Proposed Solution

Radio astronomy is the field of study concerning the analysis

In the presented work, we propose a machine learning-based
framework to identify RFI in LOFAR correlated data.
Our proposed framework:
Defines the task as a two-class semantic image
segmentation problem
Incorporates U-Net deep neural network architecture
to solve the RFI detection problem.
Shows high performance in detecting RFI.
Uses non-synthetic observation data of one observation
obtained from LOFAR Long Time Archive for training
and testing of the model.

of radio-frequency radiation originating from celestial bodies,
measured by radio telescopes. This process is susceptible to
electromagnetic interference.
Radio-Frequency Interference (RFI) is an
electromagnetic disturbance that occurs in the radio-frequency
spectrum and causes the degradation of signal quality. These
disturbances may have both man-made and natural sources.
Although preventive measures like constructing radio
telescopes in remote locations and ground shielding reduce RFI
considerably, these methods do not prevent all RFI.
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U-Net deep neural network model used in this work.

The Network Output

Performance
Measures
Performance Value
Metric

The RFI mask prediction. We use Measurement Sets of one observation obtained from LOFAR LTA, Each containing
data of a specific frequency sub-band. For each antenna pair in measurement sets, data of all sub-bands is pre-processed and
fed to the network as input (“Data”). The ground truth of the network is a binary mask marking the RFI in the
data(“Original Mask”). Our proposed system predicts the RFI mask(“Predicted Mask”) with an F1-Score of 0.841 on
validation set. The classification error(both FN and FP can be observed in (“Classification Error”)
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Precision

0.919

Recall

0.784

Accuracy

0.99

F1-Score

0.841

F2-Score

0.803

Dice Index

0.835

Performance
metrics: average
results of 10 runs, each
with a randomized set of
training and validation
data

