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Inception module architecture

(From doi.org/10.1007/s10618-020-00710-y)

http://doi.org/10.1007/s10618-020-00710-y
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Inception network implementation

• PyTorch implementation from 
TimeseriesAI (timeseriesai.github.io/tsai)

• 5 Inception modules
• 18 convolutional kernels per block
• Inception result is pooled and a 

linear layer outputs the 
classification (float between 0 and 1)

http://timeseriesai.github.io/tsai
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• Injections into noise
• Using NRHybSur3dq8 GW approximant
• Component masses between 5 and 100 solar masses
• Aligned spins
• Target signal to noise ratio (SNR) is sampled uniformly between 8 and 30. 

Injection distance adjusted until calculated SNR = target SNR

• 11 datasets (10 training/validation, 1 test) created with 102,400 
4-second H1-L1 strain samples (50% injections, 50% background)

Dataset composition
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Training the network

• The 10 training/validation datasets are cycled for use in each epoch
• Minimization of weighted binary crossentropy:

• Steps are taken to minimize false alarm rate (FAR)
• Loss on background samples is weighted by a factor 10
• Injection labels are set to 0.75 rather than 1 (“label smoothing”)

• Training for 100 epochs (~20 hrs)
• In the first 10 epochs, the dataset is sorted by decreasing SNR 
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Results: FAR and TPR

• Best network chosen by lowest FAR (primary criterion) and highest 
True Positive Rate (TPR) 

• Best network in training process reached at epoch 57, with FAR=0 
and TPR~0.87

• FAR
• The FAR is calculated using the challenge’s “dataset 4” background: a 

month’s worth of data where no events are present 

• TPR
• The true positive rate is calculated using the test dataset generated



The ASFAE’s research projects acknowledge the financial support from the 
MCIU with funding from the European Union NextGenerationEU and 
Generalitat Valenciana.

Results: FAR and TPR
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Results: mock data challenge
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Results: mock data challenge
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Conclusions and outlook

• What is causing this issue?
• Most likely: the SNR trained on, though realistic, is too high for the mock 

data challenge conditions

• Next steps:
• Re-produce datasets with lower snr’s and a distribution weighted to lower 

values
• Simpler path: train similar network and hope for the best
• More complex path: Implement a two-stage pipeline to filter out trivial false 

positives

Thank you


