LAB EXERCISE — 25
A Simple Deep Neural Network using Keras

Aim of the Experiment

The main aim of this experiment is to explore Keras for building a small neural network. The aim
of this experiment is only to understand how Keras works.

Reference to the Textbook

All the fundamentals are given in Chapter 16 and Appendix 2.

A synthetic dataset is created with 1000 samples with two features. The created random dataset has
one class as output (0 or 1). The syntax for creating a synthetic dataset is as follows:

X, y = make_blobs(n_samples=100, centers=2, n_features=2,random_state=0)
A Keras model for creating a neural network is as follows:

model = Sequential()

model.add(Dense(12, input_dim=2,activation="relu'))

model.add(Dense(8, activation="relu'))

model.add(Dense(1, activation='sigmoid'))

A neural network is with 2 inputs. A hidden layer is created with 12 neurons with an activation function

called ‘ReLU’. Then, an additional hidden layer is created with 8 neurons with ReLU activation function.

A fully connected network of one neuron with sigmoidal function is created to generate one class. Thus,
the network accepts 1000 samples with two features as input and generates a class.

The created Keras model can be compiled as follows:
model.compile(loss='binary_crossentropy', optimizer='adam’, metrics=['accuracy'])

The loss function is binary_crossentropy as this is a two-class problem. The optimizer used is ADAM and
the metrics that is used to evaluate the created model is accuracy.

The algorithm is evaluated as follows:
scores = model.evaluate(X, y, verbose=0)
The accuracy of the created Keras model is printed as follows:

print("%s: %.2f%%" % (model.metrics_names[1], scores[1]*100))

WARNING

This program requires keras and Tensor flow. These packages can be installed in Anaconda powershell
as
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Pip install keras

Pip install tensorflow

Since randomly generated dataset is used, the outputs may vary.

Checkout for permissions. If everything is correct, the above result will be printed.

WARNING - Random dataset is used for Listing 1. So, the dataset would be generated at every run. As
dataset is generated again, the results would vary every time the program is run.

Collab also can be used for this experiment instead of Anaconda.
Listing -1

from keras.models import Sequential

from keras.layers import Dense

from sklearn.model_selection import train_test_split

from sklearn.datasets import make_blobs

# Create data
X, y = make_blobs(n_samples=100, centers=2, n_features=2,random_state=0)

X_train,X_test,y_train,y_test = train_test_split(X,y,test_size=0.3,random_state=0)

# define model

model = Sequential()

model.add(Dense(12, input_dim=2,activation="'relu’'))
model.add(Dense(8, activation="relu'))

model.add(Dense(1, activation="sigmoid'))

# compile model

model.compile(loss='binary_crossentropy', optimizer="adam’, metrics=['accuracy'])

# Fit the model

model.fit(X_train, y_train, epochs=100, batch_size=10, verbose=0)
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# evaluate the model

scores = model.evaluate(X_train, y_train, verbose=0)

print("%s: %.2f%%" % (model.metrics_names[1], scores[1]*100))

Output

accuracy: 91.43%
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