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Perceptron / simple (artificial) neuron

NEURAL NETWORKS
Layers of neurons => more learning capacity
Feed Forward Neural Network
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FEATURE EXTRACTION
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CONVOLUTIONAL NEURAL NETWORK



5

• Fanaroff-Riley I
• Fanaroff-Riley II
• Bent-tailed
• Compact

Maslej-Krešňáková, V., El Bouchefry, K., & Butka, P. 
(2021). Morphological classification of compact
and extended radio galaxies using convolutional
neural networks and data augmentation
techniques. Monthly Notices of the Royal 
Astronomical Society, 505(1), 1464-1475.

Morphological classification of 
compact and extended radio
galaxies using convolutional

neural networks and data
augmentation techniques
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FIRST catalog (Faint Images of the Radio
Sky at Twenty Centimeters)

• BENT:   104
• FR I:      125
• FR II:     214
• COMPT: 83

DATASET
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Rotate

DATA AUGMENTATION TECHNIQUES
ImageDataGenerator – real time
augmenation
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RESULTS
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1-D Convolutional Neural Network

- convolution + pooling extracts different characteristics 
using windowing similarly to 2-D case with images

- Good for identification of local features within series

- extracted features are flattened and used as features for 
classification

TIME SERIES CLASSIFICATION – 1-D CNN or LSTM

LSTM (Long Short-Term Memory)

- Recurrent Neural Network – LSTM block contains 
different gates to help “memorize” sequences

- Good for identification of sequence elements 
which influence more distanced values (more 
un-local features can be identified)

- We can use similar chains of elements in forward 
and backward direction => bidirectional LTSM

… And we can 
use both in 
parallel 
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Čokina, M., Maslej-Krešňáková, V., Butka, P., 
Parimucha, Š. (2021). Automatic classification
of eclipsing binary stars using deep learning
methods. Astronomy and Computing, 36, 
100488.

Automatic classification of 
eclipsing binary stars using

deep learning methods

Prezentujúci
Poznámky prezentácie
Motivacia a pripadne ze ze sme vynechali semi a klasifikovali do dvoch tried
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Demonstration of synthetic light curves of 
eclipsing binary stars generated by ELISa
software
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Demonstration of observational light curves of 
eclipsing binary stars
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• Combination of convolution and 
bidirectional LSTM network

• Activation function: ReLU
• Optimizer: Adam
• Loss function: Categorical cross

entropy
• Regularization: Dropout and early

stopping
• Metrics: accuracy, precison, recall, 

f1 score

MODEL
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• test set with semi-
detached tested as 
detached binaries

• test set without semi-
detached binaries

TWO EXPERIMENTS
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FIRST EXPERIMENT – semi-detached are detached
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SECOND EXPERIMENT – semi-detached removed
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THANK YOU FOR YOUR ATTENTION
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