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About Keras
Keras is a deep learning API written in Python, running 
on top of the machine learning platform TensorFlow.
• Simple
• Flexible
• Powerful



About Keras
Keras is a deep learning API written in Python, running 
on top of the machine learning platform TensorFlow.
>>> import tensorflow as tf
>>> tf.keras.layers.cnn()
———————
>>> import keras
>>> keras.layers.cnn()
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Layers
• Unit / Neuron types

– Dense layers
– CNN layers
– RNN layers

• Layers → Techniques
– Activation layer
– Reshape layer
– Timedistributed layer
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Layers Example
• Layer-type
•  Input size

– 10 windows
– 10 timesteps
– 8 features
– 1 dimension
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• Losses
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A callback is an object that can 
perform actions at various 
stages of training.
• Checkpoint
• EarlyStopping
• TensorBoard
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Training



After Training
>>> h = model.fit(x, y)
>>> h.history["loss"]
>>> h.history["val_loss"]
>>> plt.figure…



After Training
>>> h = model.fit(x, y)
>>> h.history["loss"]
>>> h.history["val_loss"]
>>> plt.figure…
____________
>>> model.evaluate(x, y)
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Preprocessing
•Text

– tf.keras.layers.TextVectorization

•Numerical
– tf.keras.layers.Normalization
– tf.keras.layers.Discretization

•Categorial
– tf.keras.layers.CategoryEncoding
– tf.keras.layers.Hashing
– tf.keras.layers.StringLookup
– tf.keras.layers.IntegerLookup



Preprocessing
•Text

– tf.keras.layers.TextVectorization

•Numerical
– tf.keras.layers.Normalization
– tf.keras.layers.Discretization

•Categorial
– tf.keras.layers.CategoryEncoding
– tf.keras.layers.Hashing
– tf.keras.layers.StringLookup
– tf.keras.layers.IntegerLookup

• Image
– tf.keras.layers.Resizing
– tf.keras.layers.Rescaling
– tf.keras.layers.CenterCrop
– tf.keras.layers.RandomCrop
– tf.keras.layers.RandomFilp
– tf.keras.layers.RandomRotation
– tf.keras.layers.RandomZoom
– tf.keras.layers.RandomContrast
–……



Preprocessing
>>> inputs = tf.keras.layers.Input(shape=input_shape)
>>> x = preprocessing_layer(inputs)
>>> outputs = rest_of_the_model(x)
>>> model = keras.Model(inputs, outputs)
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Application × Utils

* Xception: Deep Learning with Depthwise Separable Convolutions (CVPR 2017)



Toward TensorFlow
Training with multiple GPUs



Others (what’s missing)

• Multiple inputs / multiple outputs
• Generative models in Keras
• train_on_batch()
– Adversarial training in Keras

• Stepping back to TensorFlow
– Customize your own loss / layer

• Compare to other deep learning package




