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e Richard S. Sutton and Andrew G. Barto, Reinforcement Learning: An
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Introduction, Second Edition, MIT Press, Cambridge, MA, 2018

e Sebastian Thrun, Wolfram Burgard, and Dieter Fox , Probabilistic Robotics,2005. (Intelligent
Robotics and Autonomous Agents series)
Kevin Murphy, Machine Learning: A Probabilistic Perspective.

e Daphne Koller and Nir Friedman, Probabilistic Graphical Models: Principles and Techniques,
1st Edition, 20009.

e lan Goodfellow, Yoshua Bengio and Aaron Courville: Deep Learning.
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2/17 Introduction to Robotic Navigation and Exploration
2 2/24 Kinematic Model and Path Tracking Control Lab 1

* Control System Basics

* PID Control

* Basic Kinematic Model

* Differential Drive Vehicle
* Pure Pursuit Control

* Kinematic Bicycle Model

3 3/3 Motion Planning Lab 2
* Motion Planning Introduction
* Path Planning
* Curve Interpolation
* Trajectory Planning

* Path Planning
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Reinforcement Learning (1)

*MDP

*Value Function

* Bellman Equation

* Reinforcement Learning

Reinforcement Learning (I1)

* Q-Learning / Sarsa / DQN

* Policy Gradient / Actor-Critic

Project Environment Building (1) Lab3
Project Environment Building (1) Lab4
Project Environment Building (l11) Lab5

SLAM Back-end (1)
* State Estimation and SLAM Problem
* Probability Theory and Bayes Filter

* Kalman Filter / Extended Kalman Filter

SLAM Back-end (II)
* Graph based Optimization

* Graph Optimization for 2D SLAM (Bundle
Adjustment)



I 4/28 3D SLAM (1)

* Feature Descriptor

* Multi-view Geometry

* Lie Group & Lie Algebra

5/5 3D SLAM (II)

* 3D SLAM: ORB-SLAM

* Direct Method

* DNN-based SLAM

5/12 3D Embodied Agent

5/19 Paper Presentation (I)

5/26 Paper Presentation (lI)

6/2 Project Presentation & Demo
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