FEERFE /N BT E N L #E 3% (Robotic Navigation and Exploration)
REEAREH

FER 24 B EEKRS

FRIR AT : SABE

DR A8 FAERARAI: B3 A (B K2 EMEE)

IRRFEE . PX

A SR

RIZMBIEERE BT, B, B, HEEER REX

[F4 = B b SRR 8 /8 —R% £6:30~9:20

EEERFRSER 2

BRefArh, RET =K

Biefid, ReFERS

=B _EERIE : hitps://www.youtube.com/@NTHURNE-I9v

SIEME:

ERABEB KA 2EE 10 B 24F 1 BBH, & BBRAEH R LB LRI
AR AR

AEEREI AH=ETENIS, 575 AMEEHEEREE(SLAM), ENREHEEE

Z 5= 3% (Scene Understanding) B2 £ % E i i B /E #2251l (Action Control), BNEFIE #t

HihEEEN) QS MEETEARENEERER hasENREEREZ

RGB-based#I3DSLAMA %, SR EFRNHN I L ERB[E2TWELNT, BFIIRES

BRI AT B ATA Y R B R B U BB AT . BN EHERIRIER 2 B 2 & RIS R B R EHUE

& B ARESEMBZREIBITENRE,
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Richard S. Sutton and Andrew G. Barto, Reinforcement Learning: An

Introduction, Second Edition, MIT Press, Cambridge, MA, 2018
Sebastian Thrun, Wolfram Burgard, and Dieter Fox , Probabilistic Robotics,2005.

(Intelligent Robotics and Autonomous Agents series)

Xiang Gao , Tao Zhang: Introduction to Visual SLAM - From Theory to Practice,

2021.

Gang Peng, Tin Lun LAM , Chunxu Hu , Yu Yao, Jintao Liu, Fan Yang:

Introduction to Intelligent Robot System Design - Application Development with

ROS, 2023.

EYANEAPN

=R

BEAE

fisE

2/23

Introduction to Robotic Navigation and Exploration

3/2

Kinematic Model and Path Tracking Control
* Control System Basics

* PID Control

* Basic Kinematic Model

* Differential Drive Vehicle

* Pure Pursuit Control

* Kinematic Bicycle Model

Lab 1

3/9

Motion Planning

* Motion Planning Introduction
* Path Planning

* Curve Interpolation

* Trajectory Planning

* Path Planning

Lab 2




3/16

Reinforcement Learning (I)
* MDP

* Value Function

* Bellman Equation

* Reinforcement Learning

3/23

Reinforcement Learning (1)
* Q-Learning / Sarsa / DQN

* Policy Gradient / Actor-Critic

Lab3

3/30

Project Environment Building

4/6

AR

4/13

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

* Kalman Filter / Extended Kalman Filter

4/20

SLAM Back-end (Il)
* Graph based Optimization

* Graph Optimization for 2D SLAM (Bundle Adjustment)

Lab 4

10

4/27

3D SLAM (1)
* Feature Descriptor
* Multi-view Geometry

* Lie Group & Lie Algebra

11

5/4

3D SLAM (II)
* 3D SLAM: ORB-SLAM
* Direct Method

* DNN-based SLAM

12

5/11

3D Embodied Agent (l)

Lab 5




* 2D — 3D — Interactive Embodied Intelligence

Evolution
* Overview of Major Ecosystems:

* Real-world Use Cases

13 |[5/18 3D Embodied Agent (II)
* Vision-Language Models for Embodied Agents

* Preference-based RL + VLM Rewards

* 3D Content Generation for Embodied Agents

* LLM-Driven Decision Making & Task Planning

14 | 5/25 Paper Presentation (I)

15 | 6/1 Paper Presentation (I1)

16 |6/8 Project Presentation & Demo
AR A2

o 4X{EZE: 60% (15% for each HW)
o MNEEHRE(10%)
o HIXBEE(EEMN. EEHRE. NEEHRE): 30%
ARFEER
o EBBLEFTEEBPythonfEXERET. REE ., RE S EHERE,
o BAABREGPUEFRZEIRK.
o FREABHUKRFERIMEFR ABNGLERBERRAEZ#HE, FRERETEZHPRE,
IR IR A BB AR
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