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Keras(keras.io)

ÅKerasis a high-level neural networks API, written in Python and 
capable of running on top ofTensorFlow, CNTK, or Theano

ÅDeveloped by Francois Chollet

ÅOfficially supported by TensorFlow 2.0
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https://keras.io/
https://github.com/tensorflow/tensorflow
https://github.com/Microsoft/cntk
https://github.com/Theano/Theano


Migrating TensorFlow 1 code to TensorFlow 2

Åhttps://www.tensorflow.org/guide/migrate

ÅRunning1.Xunmodified
-import tensorflow.compat.v1 as tf

-tf.disable_v2_behavior()

ÅRunning Kerascode
-/ƘŀƴƎŜ ǇŀŎƪŀƎŜ άkerasέ ǘƻ άtensorflow.kerasέ

ÅOnColab
-Add magic %tensorflow_version1.x magic
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https://www.tensorflow.org/guide/migrate


Terminologies of a Neural Network

ÅWeights

ÅLayers

ÅLoss function

ÅOptimizer
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Build Your Own Networks with Keras

ÅDoing Deep learning with Kerasis like playing LEGO
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Hello Deep Learning

ÅTask: classify grayscale images of handwritten digits (28 × 28 pixels) 
into their 10 categories (0 ~ 9)

ÅUse the MNIST dataset created by Yann LeCun

ÅMNIST has 60,000 training and 10,000 test images 
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Loading MNIST datasetvia Keras
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from keras . datasets import mnist

( train_images , train_labels ), ( test_images , test_labels ) = mnist .load_data ()



Loading MNIST via Kerason Colab
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Digital Images
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array([

[ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], 

[ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], 

[ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], 

[ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], 

[ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], 

[ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 3, 18, 18, 18, 126, 136, 175, 26, 166, 255, 247, 

127, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 30, 36, 94, 154, 170, 253, 253, 253, 253, 

253, 225, 172, 253, 242, 195, 64, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 49, 238, 253, 

253, 253, 253, 253, 253, 253, 253, 251, 93, 82, 82, 56, 39, 0, 0, 0, 0, 0], [ 0, 0, 0, 

0, 0, 0, 0, 18, 219, 253, 253, 253, 253, 253, 198, 182, 247, 241, 0, 0, 0, 0, 0, 0, 0, 

0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 80, 156, 107, 253, 253, 205, 11, 0, 43, 154, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 14, 1, 154, 253, 90, 0, 0, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 139, 253, 190, 2, 0, 

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 11, 190, 253, 

70, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 35, 

241, 225, 160, 108, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 

0, 0, 0, 81, 240, 253, 253, 119, 25, 0, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 45, 186, 253, 253, 150, 27, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 16, 93, 252, 253, 187, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 249, 253, 249, 64, 0, 0, 0, 0, 0, 0, 

0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 46, 130, 183, 253, 253, 207, 2, 0, 0, 

0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 39, 148, 229, 253, 253, 253, 250, 

182, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 24, 114, 221, 253, 253, 

253, 253, 201, 78, 0, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 23, 66, 213, 

253, 253, 253, 253, 198, 81, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 18, 

171, 219, 253, 253, 253, 253, 195, 80, 9, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 

0, 0, 55, 172, 226, 253, 253, 253, 253, 244, 133, 11, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 

0, 0, 0], [ 0, 0, 0, 0, 136, 253, 253, 253, 212, 135, 132, 16, 0, 0, 0, 0, 0, 0, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 0], [ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 

0, 0, 0, 0, 0, 0, 0, 0]], dtype =uint8)



Showing the Images
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%matplotlib inline

import matplotlib . pyplot as plt
plt .imshow ( train_images [0], cmap='gray' )
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The Network Architecture

Ålayer: a layer in the deep network for processing data, like a filter

ÅDense layer: fully connected neural layer

ÅSoftmaxlayer: Output probabilities of 10 digits (0 ~ 9)
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from keras import models
from keras import layers

network = models. Sequential ()
network.add ( layers . Dense(512, activation= ' relu ' , input_shape =(28 * 28,)))
network.add ( layers . Dense(10, activation= ' softmax ' ))



Compile Your Model

ÅLoss function: measure performance on training data

ÅOptimizer: the mechanism for updating parameters

ÅMetrics to evaluate the performance on test data (accuracy)
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network.compile (optimizer= ' rmsprop ' ,
loss= ' categorical_crossentropy ' ,
metrics=[ 'accuracy' ])



Preparing the data & Labels

ÅPreparing the data

ÅPreparing the labels (one-hot encoding)
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trn_images = train_images.reshape ((60000, 28 * 28))
trn_images = trn_images.astype ( 'float32' ) / 255
tst_images = test_images.reshape ((10000, 28 * 28))
tst_images = tst_images.astype ( 'float32' ) / 255

from keras . utils import to_categorical
trn_labels = to_categorical ( train_labels )
tst_labels = to_categorical ( test_labels )



One-hot Encoding

15https://tensorflow.rstudio.com/tools/tfdatasets/articles/feature_columns.html

https://tensorflow.rstudio.com/tools/tfdatasets/articles/feature_columns.html


Training
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network.fit ( trn_images , trn_labels , epochs=5, batch_size =128)



Complete Code
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Evaluation
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test_loss , test_acc = network.evaluate ( tst_images , tst_labels )
print( ' test_acc :' , test_acc )



Predicting Input Data
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Machine Learning

Supervised 
Learning

Classification

Regression

Unsupervised 
Learning

Clustering

Dimensionality 
Reduction

Reinforcement 
Learning

Deep 
Reinforcement 

Learning



Deep Learning for Classification & Regression

ÅChoosing the right last-layer activation and loss function



KerasTraining Examples

Is the Movie Review 
Positive?

ωBinary Classification

ω50,000 polarized reviews from 
IMDB

Classify Financial News

ωMulti-class Classification

ω46 exclusive topics including 
ŜŀǊƴΣ ƎǊŀƛƴΣ ŎǊǳŘŜΣ ǘǊŀŘŜΣΧ

Predicting Housing Price

ωRegression

ωUse Boston housing price 
dataset with 506 samples and 
13 features (crime rate, rooms, 
ŀƎŜΣ Χύ
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