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What is Pie & AI?
Pie & AI is a series of DeepLearning.AI meetups independently hosted by 
community groups

Events typically include conversations with leaders in the world, thought-provoking 
discussions, networking opportunities with your fellow learners, hands-on project 
practice, and pies (or other desserts you prefer.)



Deep Learning is a superpower. With it you

can make a computer see, synthesize novel art, translate 
languages, render a medical diagnosis, or build pieces of a 

car that can drive itself. If that isn’t a superpower, I don’t know 
what is.

— Andrew Ng, Founder of deeplearning.ai and Coursera



A greeting video from Andrew & the team

https://docs.google.com/file/d/1ddIKPG00FZGGi6c1cLx5C45bFMZRnd49/preview


Pie & AI: Pune - Intro to GANs
Introduction to Generative Adversarial Networks, their types and use cases.

It will be an event for beginners in the Machine Learning domain who want to 
know more about this beautiful idea of GANs. It will introduce the attendees to 
GANs, their various types, and use cases along with a proper understanding of its 
concept. The attendees will leave the event with better knowledge about it and a 
clear path of what can and cannot be done using GANs and will have a clear idea 
of where to start studying it.



Speaker
Tejas Morkar 
Management Head, DSC PCCoE
Webmaster, PCCOE ACM Student Chapter
Writer at Towards Data Science

I’m currently doing a research based AI Internship at CDAC 
related to GANs and have worked on a handful of projects in the 
same domain. I love the idea of GANs and would like to share it 
with everyone.

/tejasmorkar

/@tejasmorkar

/TejasMorkar

tejasmorkar.tech

https://github.com/tejasmorkar
https://medium.com/@tejasmorkar
https://twitter.com/TejasMorkar
https://tejasmorkar.tech


Generative Adversarial Networks - GANs

Generative ModelsDiscriminative Models
P(y|x)

Probability of y given x
P(x,y)

Joint Probability of x and y



Generative Adversarial Networks - GANs

DiscriminatorGenerator Vs
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Basic Structure of GANs



Types of GANs

GANs - Ian J. Goodfellow et al. 2014, Generative Adversarial Networks

https://arxiv.org/abs/1406.2661


Types of GANs

DCGANs - Alec Radford et al. 2015, Unsupervised Representation Learning with Deep Convolutional 
Generative Adversarial Networks

https://arxiv.org/abs/1511.06434
https://arxiv.org/abs/1511.06434


Types of GANs

Conditional GANs - Phillip Isola, Jun-Yan Zhu, Tinghui Zhou, Alexei A. Efros 2016, Image-to-Image 
Translation with Conditional Adversarial Networks

https://arxiv.org/abs/1611.07004
https://arxiv.org/abs/1611.07004


Types of GANs

Cycle-GANs - Jun-Yan Zhu, Taesung Park, Phillip Isola, Alexei A. Efros 2017, Unpaired Image-to-Image 
Translation using Cycle-Consistent Adversarial Networks

https://arxiv.org/abs/1703.10593
https://arxiv.org/abs/1703.10593


Types of GANs

Progressive GAN - Tero Karras, Timo Aila, Samuli Laine, Jaakko Lehtinen 2017, Progressive Growing of 
GANs for Improved Quality, Stability, and Variation

https://arxiv.org/abs/1710.10196
https://arxiv.org/abs/1710.10196


Types of GANs

StarGAN - Yunjey Choi et al. 2017, StarGAN: Unified Generative Adversarial Networks for Multi-Domain 
Image-to-Image Translation

https://arxiv.org/abs/1711.09020
https://arxiv.org/abs/1711.09020


Types of GANs

StackGAN - Han Zhang et. al. 2017, StackGAN: Text to Photo-realistic Image Synthesis with Stacked 
Generative Adversarial Networks

https://arxiv.org/abs/1612.03242
https://arxiv.org/abs/1612.03242


Types of GANs

SRGAN - Christian Ledig et. al. 2017, Photo-Realistic Single Image Super-Resolution Using a Generative 
Adversarial Network

https://arxiv.org/abs/1609.04802
https://arxiv.org/abs/1609.04802


Applications & Demos of GANs

Video Frame Prediction

Environment Simulation for Reinforcement Learning

Semi Supervised Learning

Neural supersampling for real-time rendering - Link

Dental Restorations - Link

GAN Paint - Link

Image-to-Image Demo - Link

Paint to Realistic Photos | GauGAN - Link

https://research.fb.com/blog/2020/07/introducing-neural-supersampling-for-real-time-rendering/
https://arxiv.org/abs/1804.00064
https://ganpaint.io/demo/?project=church
https://affinelayer.com/pixsrv/
http://nvidia-research-mingyuliu.com/gaugan/


Some problems with GANs

Hard to train! 

Vanishing Gradients

Mode Collapse

Difficult to converge 

No proper metrics to measure how good the model is doing



Resources

Blogs and Articles

Research Papers

NIPS Tutorial, 2016 by Ian Goodfellow - Link

Google Developers GANs Overview - Link

Generative Adversarial Networks Specialization - Link

https://youtu.be/HGYYEUSm-0Q
https://developers.google.com/machine-learning/gan
https://www.deeplearning.ai/generative-adversarial-networks-specialization/


Thank You!
This presentation is linked on tejasmorkar.tech

https://tejasmorkar.tech/

