
Why KERAS?
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2020-Chollet: Deep learning with Python

-model level development 
-high level building block 
-doesn’t do tensor manipulation/Diff

seamlessly switch between backend 
and low level linear-algebra library

Typical workflow 
-define data (training-validation data,  input/target data) 
-define network of layers (model) 
-configure learning process (loss+optimizer) 
-iterate (fit) (sequential class: linear stack of layer ) 
    (functional acyclic graphs API: arbitrary architecture)



CPU VS GPU
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Code Demo:
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 - - - - - - - - - - - - -  
KERAS SUMMARY 

- - - - - - - - - - - - - 
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KERAS models

https://keras.io/api/models/model/
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(Deep learning models generally have a layered structure)

DATA

Transformation-1

Better 
representation

even better 
representation

Transformation-2 Transformation-3

… And so on

Linear regression Logistic regression Neural network



Modeling in Keras
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applying layers to this tensor as if they were functions 

functional API  
 can build completely arbitrary architectures 

 

Sequential class

(only for linear stacks of layers)  



KERAS SUMMARY

20https://keras.io/api/models/



Sequentially building a model 
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Neural network

https://keras.io/api/models/sequential/

Logistic regression

Examples:
Linear regression

Neural network



Model training 
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https://keras.io/api/models/model_training_apis/

Compiling the model

Fitting the model Trains the model for a fixed number of epochs (iterations on a dataset)

Configures the model for training
-This is done via the KERAS “compile” method which acts on a model object

These method introduce various “hyper-parameters” 
(More on this next week) 

-This is done via the KERAS “fit” method which acts on a model object



- - - - - - - - - - - - -  
REGULARIZATION 

- - - - - - - - - - - - - 
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Overview
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Cost = Error + Regularization terms

• Other methods
• Early stoping
• Data Augmentation
• Dropout
• … more on this next week

Why?
un-regularized regularized

• Most common
• L1 (lasso regression)
• L2 (ridge regression)



Early stopping
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Error

Optimizer iterations

Training

Validation

Overfitting

Stop early



L1 and L2 regularization

47https://towardsdatascience.com/l1-and-l2-regularization-methods-ce25e7fc831c

L1

L2

Hyper parameter that controls “strength” of regularization

β = model fitting parameters



Why does it work?
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S(x) = 1
1 + e−x

S(wx)
w = 0.001

w = 100
w = 1

gnuplot> set key left; S(x)=1/(1+exp(-x)); plot S(0.001*x) lw 3, S(0.100*x) lw 3, S(0.500*x) lw 3,S(1.000*x) lw 3,S(0.250*x) lw 3,S(5.000*x) lw 3, S(100.000*x) lw 3

 non-rigid transform

Parent function

SMALL  —> smooth    LARGE —> sharp



Keras regularizers 

49https://keras.io/api/layers/regularizers/#l1_l2-function

Regularization penalties are applied on a per-layer basis.



Basic idea (L1 and L2)

S(x) = 1
1 + e−x

S(wx)
w = 0.001

w = 100
w = 1

gnuplot> set key left; S(x)=1/(1+exp(-x)); plot S(0.001*x) lw 3, S(0.100*x) lw 3, S(0.500*x) lw 3,S(1.000*x) lw 3,S(0.250*x) lw 3,S(5.000*x) lw 3, S(100.000*x) lw 3

Parent function

  LARGE WEIGHTS—> sharp jagged ANN (BAD)
  SMALL WEIGHTS—> smooth ANN (GOOD)



Basic idea (L1 and L2)

fitting parameter-1 distribution

more variablity → more complexity

Simpler models are less likely to over- fit than complex ones. 

fitting parameter-2 distribution

No regularization
With Regularization

fitting parameter-1 distribution fitting parameter-2 distribution

less variablity → less complexity



Dropout
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https://medium.com/@amarbudhiraja/https-medium-com-amarbudhiraja-learning-less-to-learn-better-dropout-in-deep-machine-learning-74334da4bfc5

• One of the most effective/common regularization techniques 

• Dropout rate: fraction of the features  zeroed out (~0.2 and 0.5)

• Once trained units aren’t dropped out;  
• layer’s output are scaled down the dropout rate  
• Because more units are active than during training

•Why does it work?  Introducing noise can break up 
“happenstance” patterns that aren’t significant 

• Randomly drop out (set to zero) a number of output features of the layer during training.

Simpler models 
are less likely to 
over- fit than 
complex ones. 



Dropout in Keras
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Reading Assignment (week-1)
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Reading Assignment (week-2)
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