
Reinforcement Learning



Learning

What is learning and the different kinds of learning 
that we have

Can Genetic Algorithms and Simulated Annealing be 
used to make robots “Learn”?

A few words on Exploration and Exploitation

https://robotics.shanghaitech.edu.cn/node/205

https://robotics.shanghaitech.edu.cn/node/205


Supervised Learning

Remember the 
backpropagation example?



Unsupervised Learning



Reinforcement Learning

Perfect for Robotics, as their goal is to 
interact with the environment



Behaviorism and Conditioning

A Psychology study to understand the 
behavior of humans and animals.

It explains that our behavior is either from 
reflexes produced by a response to the 
environment, or a consequence of our life’s 
history (reward or punishment)



RL - Concept

The environment rewards the agent when specific 
actions place it in the “right states”

How does this relate with the “Evolutionary Jackal” 
problem that we just saw?



Inverted Pendulum

One example of how this can be done with an inverted 
pendulum problem



Other famous problems



Markov Decision Process



MDPs - 2



A grid world example



Discovering the Optimal Policy



Defining the Optimal Policy



Value and Q-value functions



Bellman Equation



A tabular example – Q Learning



Example – Q Learning



Mountain Car example


	Slide Number 1
	Learning
	Supervised Learning
	Unsupervised Learning
	Reinforcement Learning
	Behaviorism and Conditioning
	RL - Concept
	Inverted Pendulum
	Other famous problems
	Markov Decision Process
	MDPs - 2
	A grid world example
	Discovering the Optimal Policy
	Defining the Optimal Policy
	Value and Q-value functions
	Bellman Equation
	A tabular example – Q Learning
	Example – Q Learning
	Mountain Car example

