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Keras.datasets module provides several toy datasets including MNIST, CIFAR10, CIFAR100, etc.

(x_train, y_train), (x_test, y_test) = keras.datasets.mnist.load_data(path=“mnist.npz”)

First load the dataset:

x_train = x_train.astype("float32") / 255  # Scale pixel values to [0, 1]
x_train = np.expand_dims(x_train, -1)   # Size of x_train = [60000, 28, 28, 1], for CNN.
x_train = x_train.reshape(-1, 784)  # Size of x_train = [60000, 784], for MLP.

Preprocessing: 

y_train = keras.utils.to_categorical(y_train, num_classes) # (60000, ) to (60000, 10)
y_test = keras.utils.to_categorical(y_test, num_classes) 



Two ways to construct the model: sequential and functionals

input_shape = (28, 28, 1)
model = keras.Sequential(

[
keras.Input(shape=input_shape),
layers.Conv2D(32, kernel_size=(3, 3), activation="relu"),
layers.MaxPooling2D(pool_size=(2, 2)),
layers.Conv2D(64, kernel_size=(3, 3), activation="sigmoid"),
layers.MaxPooling2D(pool_size=(2, 2)),
layers.Flatten(),
layers.Dropout(0.5),
layers.Dense(num_classes, activation="softmax"),

]
)

Sequential:



model.summary()



Functional:

class MyModel(keras.Model):

def __init__(self):
super(MyModel, self).__init__()
self.dense1 = keras.layers.Dense(4, activation='relu')

def call(self, inputs):
x = self.dense1(inputs)
return x

model = MyModel()

model = MyModel()
model.build(input_shape=(None,784))
model.summary()

Print out the model:



model.compile(loss=my_loss, optimizer=my_opt, metrics=["accuracy"]) 

my_opt = keras.optimizers.Adam(learning_rate=1e-3)  # Adam, SGD, Adagrad, RMSprop, 
etc.

Or, simply calling:

model.compile(loss="categorical_crossentropy", optimizer=“adam”, 
metrics=["accuracy"]) 

my_loss = keras.losses.CategoricalCrossentropy(
label_smoothing=0,
name="categorical_crossentropy",

)



history = model.fit(x_train, y_train, batch_size=batch_size, epochs=epochs, validation_split=0.1, 
shuffle=True)

model.evaluate(x_test, y_test)  # Returns the loss value & metrics values for the model in test mode.



train_loss_history = history.history['loss']
val_loss_history = history.history['val_loss']

train_acc_history = history.history['accuracy']
val_acc_history = history.history['val_accuracy']



1: Custom data generator: https://www.tensorflow.org/api_docs/python/tf/keras/utils/Sequence

2: Data augmentation: https://keras.io/api/preprocessing/image/

3: Custom layer: https://keras.io/guides/making_new_layers_and_models_via_subclassing/

4: Custom metric: https://github.com/borundev/ml_cookbook/blob/master/Custom%20Metric%20(Confusion%20Matrix)%20and%20train_step%20method.ipynb

https://www.tensorflow.org/api_docs/python/tf/keras/utils/Sequence
https://keras.io/api/preprocessing/image/
https://keras.io/guides/making_new_layers_and_models_via_subclassing/
https://github.com/borundev/ml_cookbook/blob/master/Custom%20Metric%20(Confusion%20Matrix)%20and%20train_step%20method.ipynb


1. Go to: https://www.python.org/downloads/
2. Install the corresponding installer for your OS and launch respective installers

a. Linux
i. Most distors ships with both Python 3 and Python 2 pre-installed. 
ii. To make sure that our versions are up-to-date, let’s update and upgrade the 

system
1. sudo apt update
2. sudo apt -y upgrade

b. Mac | Download & Launch “python-3.XX.X-macos11.pkg”
c. Windows | Download & Launch “python-3.XX.X-amd64.exe”

3. Check the installation. 
a. [*] Open your terminal/cmd and run ”python --version”
b. Make sure the python version is 3.7+

Step 1: Install python

[*] if python version is 2.xx try “python3 –version” and use pip3 instead of pip in all following steps 

https://www.python.org/downloads/


Step 2: Install Anaconda

Simply, Anaconda is just a collections of python packages that you will need 
for data science e.g. matplotlib, numpy, pandas etc.
1. Anaconda documentation is very helpful and detailed

2. Installation instructions
a. Linux | https://docs.anaconda.com/anaconda/install/linux/
b. Mac | https://docs.anaconda.com/anaconda/install/mac-os/
c. Windows | https://docs.anaconda.com/anaconda/install/windows/

3. Check the installation. 
a. Open your terminal/cmd and run ”conda --version”
b. Make sure a version is printed

https://docs.anaconda.com/anaconda/install/index.html
https://docs.anaconda.com/anaconda/install/linux/
https://docs.anaconda.com/anaconda/install/mac-os/
https://docs.anaconda.com/anaconda/install/windows/


An environment is just an isolated python installation with a set of 
chosen packages
1. Open your terminal; run following commands (replace env_name)

a. Note that tensorflow requires python 3.7+
b. conda create -n env_name python=3.8
c. conda activate env_name or source activate 
env_name

2. This will activate an environment where you can go ahead and 
install packages you want with pip or conda

Step 3: Create a conda environment



Step 4: Install Tensorflow + 
Keras
Keras now ships as a part of the Tensorflow 2.0 package.
1. Install tensorflow using pip; open your terminal/cmd; run 

following:

1. Check the installation; in your terminal/cmd; run following:
a. python
b. import tensorflow
c. from tensorflow import keras


