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• Context (instrument, PAFs, scope)
• Unwanted Signal 

• Spatial Signatures
• Beamforming and Weights
• Spatial Nulling using Projection Techniques

• Forward Predictions 
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• Spatial nulling using phased array feeds has been shown 
experimentally to successfully mitigate RFI.

• More work is required to understand the effects of 
these algorithms on astronomical figures of merit. 
• Promote adoption by astronomers
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Not currently 
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Moving RFI
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UNWANTED SIGNAL

• Self-generated tone from 
ASKAP receiver electronics.

• Signal is not moving & can be 
mitigated at the beginning of 
an observation 
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2.2

UNWANTED SIGNAL

- signal cleanly mitigated to the noise floor 
with no reduction in system sensitivity.

Astronomers are not only interested in suppression. 
In order to adopt the RFI mitigation techniques, 

they need to understand the effects of the spatial 
nulling using projection algorithms on the beam-

shape, gain, polarization etc.



dominant eigenvector (orange) is used as 
the spatial signature of the unwanted 

signal in the mitigation algorithm.

2.3

• Self-generated tone from 
ASKAP receiver electronics.

• Signal is not moving & can be 
mitigated at the beginning of 
an observation 

UNWANTED SIGNAL

ACM 1 MHz channels



UNWANTED SIGNAL

3.1

Spatial Signature to suppress



3.2

Spatial Signature to preserveSpatial Signature to suppress
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4.2

MAIN BEAM

SIDELOBES

NULLS
BEAMFORMING



Beamforming is the weighted sum of 
ASKAPs 188 element chequerboard PAF 
ports.

Spatial filtering achieved by altering 
weights using projections algorithms 
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5.2

Beam shape to preserve

Spatial Signature to suppress

PROJECTION TECHNIQUES



Coherent Phase on all ports Different Phase on all ports 

Variations to the beampatterns are reduced when the phase of 
the self-generated signal is random,  particularly in the sidelobes.

MUCH 
BETTER 

AGREEMENT

Bad
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• Based on the model we expect   

>125 dB suppression

• Less if gains/temperatures of 

electronics change

• system-temperature-over-

efficiency (sensitivity)

• 3% increase on average
• up to 11% increase

Given this kind of information 
astronomers are in a better position 
to understand what the mitigation 

algorithm is doing. 

Astronomers can make informed 
decisions in choosing to use this RFI 
mitigation technique based on their 

science goals.

Forward Predictions
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Questions?

Next Steps:
• Implement and evaluate static use case on ASKAP

• Model, implement and Evaluate the dynamic case 
• adjusting beam weights continuously throughout the observation 

• mitigate more pervasive RFI from moving sources, e.g. signals from satellites 
and aircraft. 
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