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1 million stars Galactic plane and centre 100 galaxies

10 year program, 1 day of observation > all previous SETI projects
All data publicly available
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The signal is unknown (anomaly detection problem)
Radio receiver noise is not Gaussian
RFI -dominated false detections

We want to find transforms to maximized S/N
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¥l Pulsar-like, but...
1 Much higher energy

i Don’t repeat*

Dozens detected in
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' 1 Unknown progenitor



Arecibo ALFA L-Band Commensal Fast Radio Burst Search
DM: 0-10000

Pulse Width: 256 microseconds — 16 ms
1000 Hours

Galactic

seconds 50



BeamO0 fbh D20160619T000204 . buffer3 fil
Events: 23493 DM: (min: 364 max: 10039 mean: 6098 median: 6179) M|D Start: 57558.168887195
Max SNR: 16.38 M|D: 57558.1689565 t_offset: 5.984
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Wide Feature Model:

398 features

Robust feature scaling

Random Forest

One vs. Rest Classifier

80 estimators (hyperparam search)
Stratified k-Fold (k=3) Cross Validation
Log-loss scoring function
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Pulses (class 9)
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Wide Feature Model:

Advantages:
Encodes expert knowledge
Good for well-modelled signals

Disadvantages:
ad-hoc features

Telescope/Receiver/Observation Specific
Limits model to expected classes
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Deep Feature Model: Residual Network

FRB CNN ResNet Model

X Group Name | Qutput Size | Stack Type
R — conv() M2x 256 x1 [[32x1]x1
F(x) lrEIU N convl 171 x 128 x 32 | [Tx 7] x 1
welaht layer e conv? 4732 %x32 | [Fx3 %2
L conv3 10 x 8 x 64 3 % 3] %3
F(x) +x convd Hx4x128 | [3x
avg-pool 1 x 128
ResNets (He et al. 2015) fo 9
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Are we alone in the Zooniverse?
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TASK

ABOUT CLASSIFY

TUTORIAL

Characteristic

Marrow Band

Wide Band

Fuzz Band

Striped

Barred

No Signal

Showing 11 of 11

Broken Narrow
Band

Broken Wide Band

Broken Fuzz Band

Broken Striped

Other



Are we alone in the Zooniverse? ABOUT  CLASSIFY

TASK TUTORIAL
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Labelled Data (10-100k examples)

\

Generative Adversarial Networks (GANSs)

Input Noise Generator Output
/4 G. R - R? G(z)
Manifold B M 2
: e
Samples L Ep f_,‘f

https:/poloclub.github.io/ganlab/
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ResNet Multi-Class



