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Activation Functions

Adapted from

https://towardsdatascience.com/

activation-functions-neural-networks-1cbd9f8d91d6

Do not take advantage of Neural Nets for non linearities 

estimation. Useful in regression problems since is unbounded.

Hard to train, derivative vanishes.

Easily differentiable. In the last layers can be associated with 

probability.

Similar results as in sigmoid activations in intermediate layers. 

However, is numerically faster.

Tentative to avoid the vanishing of the ReLu derivative.

https://towardsdatascience.com/


Some intuitions on your LOSS

Source: http://cs231n.github.io/neural-networks-

3/#baby



Overfitting

Source: http://cs231n.github.io/neural-networks-

3/#baby



Receiver Operating Characteristic

True positive = correctly identified
False positive = incorrectly identified
True negative = correctly rejected
False negative = incorrectly rejected

E.g. 3 Classes

Class 1 vs classes 2&3
Class 2 vs classes 1&3
Class 3 vs classes 1&2



ROC and Precision X Recall



Batch Size
Computational speed X Speed of convergence. Consider two parameters

https://stats.stackexchange.com/questions/153531/what-is-batch-size-in-neural-network



Cross- validation – K-fold validation
That is the gold standard!

Shuffle the dataset randomly.
Split the dataset into k sets
For each k set:

Take the group as a hold out or test data set
Take the remaining groups as a training data set
Fit a model on the training set and evaluate it on the 

test set
Save the evaluation scores in the test set 

Summarize the results by defining average (or median) 
and std on each threshold.



The Challenge:

Classify 100k images using up to four channels (VIS,  NISP J, Y and H – Euclid-
like). 

To test the algorithm we have 100k simulated images which contains all sorts of 
problems in the imaging system.

There was no information on how the images were simulated.

Each team developed different algorithms, mostly based in Deep Learning.

Strong Lensing Challenge 2.0

9

Challenge 1.0 paper : Metcalf et al. 

2019    arXiv:1802.03609
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Some Issues found

Strong Overfitting in tradicional models, like resnet50
Some Lenses are very hard to spot even to
human eyes!

Some Lensed images have 20 pixels only! 
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Metcalf et al. 

2018

arXiv:1802.03609

The Bronze 

medal
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Metcalf et al. 

2018

arXiv:1802.03609

The Bronze 

medal



Galaxy Morphology Classification

S-PLUs is na ongoing ~9,300 sqdeg, 12 filter (8 narrow band)  survey to investigate the local Universe in 
Southern hemisphere.

The data was later matched with Galaxy zoo database. 

In S-PLUS DR1 we have ~8k have galaxy zoo classification (from the 14k in our original sample)

Bom et al. 2021 → arXiv:2104.00018 



Some GalaxyZoo examples in S-Plus

Spirals



Some GalaxyZoo examples in S-Plus

Ellipticals

Bom et al. 2021 - 10.1093/mnras/stab1981

https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1093%2Fmnras%2Fstab1981&v=fcd1b454
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