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2.0 Advance CNN

o Generative Adversarial Network

o Transfer Learning

o Fine Tuning

o Hands-on



Generative Model



Generative Model
Generative Adversarial Network (GAN)

ü It is a deep learning architecture.

ü It trains two neural networks to compete against each other to 
generate more authentic new data from a given training dataset.

The concept was initially developed 

by Ian Goodfellow and his colleagues 
in 2014. 



Generative Model
GAN: Discriminator

The discriminator's training data comes from two sources:

ü Real data instances, such as real pictures of people. The discriminator uses these 
instances as positive examples during training.

ü Fake data instances created by the generator. The discriminator uses these 
instances as negative examples during training.



Generative Model
GAN: Generator

The generator part of a GAN learns to create fake data by incorporating feedback 

from the discriminator. It learns to make the discriminator classify its output as real.



Generative Model
GAN: Training

GAN training proceeds in alternating periods:

1.The discriminator trains for one or more epochs.

2.The generator trains for one or more epochs.

3.Repeat steps 1 and 2 to continue to train the generator and discriminator networks.



Generative Model
Generative Adversarial Network (GAN)

https://poloclub.github.io/ganlab/

https://poloclub.github.io/ganlab/




Transfer Learning

Transfer Learning is a advance CNN technique where a model developed for one task 

is reused as the starting point for a model on a second task. 

In computer vision, this usually means using a pre-trained model (like VGG16, ResNet, 

or InceptionV3) that has been trained on a large dataset (like ImageNet) and adapting 

it for our specific use case.

https://www.learndatasci.com/tutorials/hands-on-transfer-learning-keras/

https://www.learndatasci.com/tutorials/hands-on-transfer-learning-keras/


Transfer Learning
Types of Transfer Learning Feature transfer uses the network as is, with new final layer 



Transfer Learning
Types of Transfer Learning

Fine Tuning updates the entire network



Transfer Learning
Types of Transfer Learning

VS

Feature Extraction Fine Tuning



Transfer Learning
Steps for Implementation [Feature Extraction]



Transfer Learning
Steps for Implementation [Fine Tuning]




