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The course information as follows may be subject to change, either during the session because of unforeseen

circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. BEL¥K Course Title # Pl A\ T4 524 Mobile Robot Navigation and Control
2. BiRpER BT 5 # S T2 %& Electronic and Electrical Engineering

Originating Department

3. RERS EE346
Course Code

4.  RE%4 Credit Value 3

5. WA Li% 1215 Major Elective Courses
Course Type

6. BRI #Z Spring
Semester
BREE o

7. 4 English

Teaching Language

BRI, FriR¥ER. KRT)
X (WRERR, HIHHE

A AR B
8. - k7. BT %. hzhang@sustech.edu.cn
Instructor(s), Affiliation&
Contact
(For team teaching, please list
allinstructors)

KRB, FREE. BE £ A4 To be announced / CUf 5 it 236 51/ Bh # Bk & 77 7\ Please list all Tutor/TA(s).
~ AN AN TBA
9. AR

Tutor/TA(s), Contact ZE TA
HEIR AR (FT A 3H)

10.  Maximum Enrolment 20
(Optional)
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BRI ¥4 BIRERITE || ERIE HE(EREEY) SEdin)
Delivery Method Lectures || Tutorials Lab/Practical | Other (Please specify) ||Total
22RT 5 32 32 64
Credit Hours

S5, HeE%EgER MA212 #2558 41H; EE205 {E S A%

Pre- reqqlsnes _or Other MA212 Probability and Statistics; EE205 Signals and Systems
Academic Requirements

JREERE. HEZEIML
Courses for which this course | 7t None
is a pre-requisite

HEBERBRARENZR
Cross-listing Dept.

HERFKHFH G SYLLABUS
# % H#% Course Objectives

MW AREE, AR BRI, IF LA SRR B S B RS N e . R, AR A
G SRR, BOR R DR S R R SN S, TSRS 3 T2 S A . % IRAE R 4240 E Bl 2 B S
N ERR TN A PRI R %, OB EAIERE PRSI, 0 5 LA P .
Python, #l#s A#fE RSt (ROS) A1 Docker #43 FIBUAEIT M, 224K Sl B2 AR AL T BUACHL AR 27 S IR T 1
HAMES . ANTTREEK — MR SNl 8 NN F BTN B AR IR AR OB B 22 ATl

With this course, the students will start from a package of robot parts and finish with a scaled self-driving robot vehicle
that drives autonomously. In the process, the student will use established as well as experiment with state-of-the art
approaches, the latest software tools and real hardware in an engaging hands-on learning experience. The course is a
practical introduction to vehicle autonomy. It explores real-world solutions to the theoretical challenges of automation,
including their implementation in algorithms and their deployment in simulation as well as on hardware, using modern
robotics software development tools such as Python, ROS, and Docker.

Fik % R Learning Outcomes

o TIRRBEINLAS NIEAT AT

o EEREANBARETE, W Python, ROS, OpenCV

o CESIATFENMIRESE, QBB ZRHEAIN, Pk, RS AE T
o 24K PID IR R G ik

o BEFRHIPATAERE

o BUEEHLER N SRR E

- Learn the basic components of a mobile robot
- Acquire knowledge about the programming environment of a robot (Python, ROS, OpenCV)

- Establish an understanding of the basic algorithms in computer vision such as filtering, line detection, object
detection, perspective-n-point
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- Practice with the PID control algorithm of a dynamic system (mobile robot)
- Experience working within a group and preparing lab reports and presentations

- Read scientific papers on the subject of autonomous robotics and self-driving vehicles

BRRENAEFEEAN (WRRIES UAFCE, WRENBENARTLUHZE, mBREEESEREE, HFEAHSEH
EX YN

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Part 1: (8 %K)

Autonomous vehicles and Robotic systems System and autonomy architectures
Representations
Robot operating system (ROS)

Part2: (8 Z:H))

Kinematics: modeling, calibration and system processing
PID control

Part 3: (22 22i))

Computer vision basics
Feature extraction

Line Detection

Place recognition
RANSAC

Camera calibration

Part 4: (10 %)

Bayes filter

Particle filter

Kalman filter

Simultaneous localization and mapping (SLAM)

Part5: (16 %))
Robot path planning

AIDO: Al Driving Olympics
Learn-based autonomous navigation

H R ESE%H Textbook and Supplementary Readings
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1.  ROS Robot Programming: From the Basic Concept to Practical Programming and Robot Application, by YoonSeok
Pyo, HanCheol Cho, RyuWoon Jung and TaeHoon Lim.
G B R, FSCRR/PESTAR,  https://community.robotsource.org/t/download-the-ros-robot-programming-book-for-
free/51

2. Computer Vision: Algorithms and Applications, by Richard Szeliski,
%37 T4, https://szeliski.org/Book/drafts/SzeliskiBook_20100903_draft.pdf

VP ASSESSMENT

AR PRt TR HERERSE S ELAT #IE
Type of Time % of final Penalty Notes
Assessment score

H#) Attendance | [110% | |
BERI

Class
Performance
AN

Quiz

W H Projects 60% I B &6 7 BL 4 B LA 55 1 58 ORI R R
HLEs NEEFE RS, 255 30% A4

B (A

Assignments

B R 20%
Mid-Term Test

HIARE R

Final Exam
BRHRE 10%
Final

Presentation

HE (TREFRE
%5 A VP& T
=0

Others (The
above may be
modified as
necessary)

143773 GRADING SYSTEM

A. T=%&%%H#| Letter Grading

RfE 8 #t REVIEW AND APPROVAL
ARERBEEE U TRENZZSHIGEDT

This Course has been approved by the following person or committee of authority

HTSHEALEARERE SRR TRERR




