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Description

Planning and estimation are central to modern autonomous systems. This course will cover the concepts,
principles and methods for intelligent decision-making with imperfect or uncertain knowledge. Students will
develop an understanding of how different planning and learning techniques are useful in problem domains
where robots or other embodied-Al agents are deployed. Previous coursework in artificial intelligence or
machine learning is required.

Topic list (tentative)
- Introduction
Al view of autonomous systems: Centrality of estimation and planning.

- State Estimation
Graphical models (review), Bayes Filter and Kalman Filter

- Task Planning
STRIPS-planning, PDDL planning, Graph Plan

- Planning under Uncertainty
MDPs (review), Tree Search for MDPs

- Reinforcement learning for Robot control
Monte-carlo planning, Deep RL applications, Imitation Learning

- POMDPs
Belief states and Policy trees

- Information Gathering and Exploration
Gaussian Processes and exploration algorithms.

- Others (if time permits)
Human-robot interaction, applications of neural models, scene understanding etc.

Course Components
Minor and major exams. Programming assignments (tentatively 1-2). Study of a contemporary works in
planning and learning technique relevant to autonomous systems (details in due course).

Pre-requisites

Introduction to Artificial Intelligence (COL333-671) or Introduction to Machine Learning (COL774 or
equivalent). Programming proficiency and knowledge of probabilistic models, basic deep learning, basic search
algorithms, logic and probability will be an advantage.

Learning outcomes

Atthe end of the course students will model a robotic system (e.g., a ground robot or manipulator) as a decision-
making Al agent. Students will be able to formulate/solve relevant planning and estimation problems in this
domain and understand how incorporate recent learning-based methods decision-making algorithms.



Other Information

This course will focus on Al aspects of autonomous systems. A robotic system (ground/air vehicle or
manipulator) will be modeled as an Al agent capable of sensing and taking simple actions in the environment.
The detail control and physical aspects of the system will be abstracted to a certain degree in the course. In
future offerings experimental component with a real system is likely to be added but is beyond scope in the
current offering.
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