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Pulsar Data

Baseband data

• Raw voltages 
sampled at fNyquist

• High storage space 
requirements

Filterbank 
data

• Baseband 
channelised with PFB

Folded data

• 3D Data cube: 
ν x φ x S.

• Appended in time.
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Why Deep Learning Approach

• Big Data

• GPU Accelerated Computing

• 3rd party NN code



Our Approach: PSRFINET
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Constraints

N subintegration (0.7 training, 0.15 validation, 0.15 test)

L band (ν = 1284 MHz, νBW = 856 MHz)

8 Second Subintegrations

1024 channels

SNR Limits

• 14 (Upper)

• 4 (Lower)



• Ground Truth

• Clfd (Morello et al, 2018) 

• [Q1 − qR, Q3 + qR]

• R = Q3 - Q1

• (std, ptp, lfamp, q=1.75)

• Coastguard (Lazarus et al , 2016)

• (surgical, cthresh = 5, sthresh = 5, cut edge 
= 0.1)

• (bandwagon, cthresh = 0.8, stresh = 0.8)

• Mixed (50/ 50)



Residual Neural Network Keras Resnet 50



Hyperparameters

• Dataset: 4200

• N epochs: 200 
• (early stopping monitor: val loss)

• Batch Size: 3

• Steps per epoch: 180

• Learning Rate: 0.055

• Class Weights: [0.65 4.25] 
• (Initial Assumption)

• Optimizer: SGD 

• Activation: Leaky RELU



Processing and 
Augmentation

• Transpose and clip band edges 
(Nch = 984,  872 < ν < 1695 MHz)

• Scaling: 0 < float(data) < 1

Processing:

• Adjusting Contrast

• Adding white noise to all pixels: 

• Check scaling (rescale)

• Horizontal flip

• Phase translation

Augmentation:
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Test Results
Clfd Coastguard Mixed

AUC ROC = 0.92

PR =0.66

Max F1 =0.63

AUC ROC =0.94

PR =0.73

Max F1 =0.69

CLFD Test Data
AUC ROC = 0.92
PR = 0.66
Max F1 = 0.62

Coastguard Test Data
AUC ROC = 0.94
PR = 0.74
Max F1 = 0.69

50/50 Test Data
AUC ROC = 0.94
PR = 0.7
Max F1 = 0.65





RFI flagging metric
• Anomaly/ Outlier detection from Gaussian Mixture Modelling (GMM).

• Distance = probability density aka Likelihood (L)

1. PCj = 

2. Ngauss of the GMM is evaluated with Akaike Information Criterion (AIC)

3. Likelihood is computed from the GMM





Future Work

• Compare RFI metric results
• Rank flagging based on likelihood.

• Deeper Networks

• More Data

• More Augmentation

• Fine tuning labels



Thank you


