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Agenda

» Keras API
» Sequential model
» Functional API

» Dataset API

 Low-level API
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Example: quadratic regression

import numpy as np

n = 100

X = np.random.uniform(-2, 2, n

y =3 + 2*X + x**2 + np.random.normal(@,1,n
X = np.column_stack((x,x**2

import tensorflow as tf
print(tf.__version__

2.3.0
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Sequential model

* The easiest way to use TensorFlow 2.x

* Method 1:
model = tf.keras.Sequential(name="")
model.add(layer.xxx(..., input_shape=...))

 Method 2:
model = tf.keras.Sequential([

)
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from tensorflow.keras import layers

from tensorflow.keras import regularizers

n, p = X.shape

model = tf.keras.Sequential(name="quadraticreg’)

model .add(layers.Dense(1l, activation="linear",
kernel_regularizer=regularizers.12(0.001),
input_shape=(p,)))

model . summary()

Model: "quadraticreg"

Layer (type) Output Shape Param #

Total params: 3
Trainable params: 3
Non-trainable params: 0
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Compile the model

» Configures the model for training:
model.compile(optimizer, loss, metric, ...)

model . compile(optimizer="sgd’
loss=tf.keras.losses.MeanSquaredError
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Training

* Trains the model for a fixed number of epochs
by model.fit:
model.fit(x, y, batch_size, epoch, ...)

history = model.fi1t(X, y, batch_size=n, epochs=200, verbose=0



printChistory.history.keys())

dict keys(['loss'])

import matplotlib.pyplot as plt
plt.plot(history.history| "loss’|)

[<matplotlib.lines.Line2D at 0x1426£9d00>]
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Evaluation

 Returns the loss value & metrics values for the
model:
model.evaluate(x, v, ...)
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Predictions

» Make predictions by model.predict():
model.predict(x, ...)

xeval = np.linspace(-2,2,401
Xeval = np.column_stack((xeval,h xeval**2
yeval = model.predict(Xeval
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import matplotlib.pyplot as plt
plt.style.use('seaborn-notebook"’)
plt.scatter(x, y)

plt.plot(xeval, yeval)

plt.show()
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-5
TN
NE
TIE)
G)

i
18

oogle TensorFlow 2.0 A TEZER,
=B 1EFAZ (GitHub)

o Official documentation for tf.keras



https://www.tenlong.com.tw/products/9789864344178
https://www.tenlong.com.tw/products/9789864344178
https://github.com/taipeitechmmslab/MMSLAB-TF2
https://www.tensorflow.org/api_docs/python/tf/keras

Homework: binary logistic
regression by tf.keras
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https://www.tensorflow.org/api_docs/python/tf/keras/losses/BinaryCrossentropy

