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Deep learning - basic principles

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21

1. Guess some solution
2. Compute the error of this solution
3. Modify the parameters based on this error – We need to find the minimum 
of the error "landscape" - Gradient Descent

https://en.m.wikipedia.org/wiki/Machine_learning_in_earth_sciences

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21
https://en.m.wikipedia.org/wiki/Machine_learning_in_earth_sciences
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Gradient Descent

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21

1. Random initialization of starting point
2. Based on gradient (derivation) decided the step way
3. Learning rate – scaling factor for step sizes
4. Repeat the process (number of iterations/epochs)

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21
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Gradient Descent

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21

Python Example

???

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21
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Gradient Descent

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21

• Problems?

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21
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https://arxiv.org/pdf/1207.0580.pdf

Dropout

https://arxiv.org/pdf/1207.0580.pdf
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https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21

Dropout

"Remember that you must call model.eval() to 
set dropout and batch normalization layers 
to evaluation mode before running inference. 
Failing to do this will yield inconsistent 
inference results. If you wish to resuming 
training, call model.train() to ensure these 
layers are in training mode."

https://pytorch.org/tutorials/beginner/saving_loading_models.html#sa
ving-loading-model-for-inference

https://towardsdatascience.com/gradient-descent-algorithm-a-deep-dive-cf04e8115f21
https://pytorch.org/tutorials/beginner/saving_loading_models.html
https://pytorch.org/tutorials/beginner/saving_loading_models.html
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Data Normalization
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Data Normalization
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Data Normalization

W1

0.5
0.2
0.1
-0.5
0.1

Sample-1

0.1
0.3
0.2
-0.4
0.2

10.5
20.2
15.1
20.5
21.1

Why we need to normalize data?
• Changes during back propagation can be bigger for a particular sample
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Dropout: A Simle Way to Prevent Neural Networks from Overfitting

Data Normalization
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Why we need to normalize data?
• Changes during back propagation can be bigger for a particular sample

• Even the value inside one samples can be in different range

• e.g. Z-transform, min-max scaling (0-1), batch normalization
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Dropout: A Simple Way to Prevent Neural Networks from Overfitting

Data Normalization

"Remember that you must call model.eval() to set dropout 
and batch normalization layers to evaluation mode before 
running inference. Failing to do this will yield inconsistent 
inference results. If you wish to resuming training, 
call model.train() to ensure these layers are in training mode."

https://pytorch.org/tutorials/beginner/saving_loading_models.html#saving-loading-model-for-inference

https://pytorch.org/tutorials/beginner/saving_loading_models.html
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Model Information
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Dataset

???

???
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Dataset

???

https://pytorch.org/vision/stable/auto_examples/plot_transforms.html#sphx-glr-auto-examples-plot-transforms-py

https://pytorch.org/vision/stable/auto_examples/plot_transforms.html
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Data Normalization

Task - Experiment with:

• learning rate

• number of epochs

• normalization

• dropout

• loss function

• data augmentation

• ...
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