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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.

. . BARRZESHAHAN
1. WAL Course Title Embedded System and Robotics
) e T HUbR 5 Ae i TRE &
’ Originating Department Department of Mechanical and Energy Engineering
BRRT
3. ME432
Course Code
4. YRR %S> Credit Value 3
. LAz iR
s REXA :
Course Type Major Core Course
» ) f&ﬁ%
6 AL =
' Semester Fall
, BREs XS
: Teaching Language Chinese—English bilingual
BERBOT. FTRER. BRT|
A (BHREE, EFHEE HUbG 5 e 8 TR &
. b BERET) 13809883997
' Instructor(s), Affiliation& |Wende Ke
Contact Department of Mechanical and Energy Engineering
(For team teaching, please list | 13809883997
all instructors)
I N ; N
o ifiézﬁ BiE. FR¥R. BAR 534 To be announced
Tutor/TA(s), Contact
R AR (T A )
10. Maximum Enrolment
(Optional)
1. BRHIR Cisid B FATE |/ HB (7B R AEEH) 2R
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please sp Total
cify)
S 32 32 64
Credit Hours
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SBRE. HEEIER ME306 HL#s AJERE Bk# ME331 HLAS A EA 545
Pre-requisites or Other
Academic Requirements ME306 Fundamentals of Robotics or ME331 Robot Modeling and Control

JEERRE. HEEIME
Courses for which this course
is a pre-requisite

HEERBRARENZR
Cross-listing Dept.

HERPKHFHIT SYLLABUS
# % H#% Course Objectives

(BAKXRG G N BHLas N TR LA 0 REE, HBEE AN GHR AN SUR G A S B AL AT
B EISI, AR AERN T AL NS R IARE, TE LT R S, W RN R R PEHMES ., 2
Al AR BETCSHUE PhE ARSI STM32F RINRA IBHIS AT KT, UHRGER/ ERE T
AR R S S A et D5, AESERRIRE v, S5 & TRESCBE I, BT A RS E AT L 75 R HLEs A R 5t

IR IR LS AN RITEAR AR ARG B U, 45 & AR R RS, kAR AN BRI R & %Y
IRARGENE T, FRMOCHIRE ST, BRI, SRR A R AR DR T RE ST, D ARSR M A Y HEL e S
FHWFTEAT T SR A

Embedded System and Robotics is the core course of robot engineering. Its teaching goal is to introduce
the basic principle of embedded system and its application in robot control, so that students can have a
deep understanding of the principle, method and the development trend of building robot control system. It
involves the embedded system, processor task scheduling, motion control, sensors, communication protocols
and mechanisms, cooperative work mode, etc. Taking STM32F series embedded controllers as development
platform, the control algorithm and software design method under register/library function are described
In practical projects, combined with engineering practice, a robot system is designed and developed to meet

the needs of specific industries.

By explaining the principle of robot control method and embedded system, combining with the development
trend of advanced technology, the course enables students to form a systematic understanding of the
development trend of robot technology, master relevant principles and methods, cultivate interest in
learning, improve the ability to analyze and solve problems, and build a solid foundation for future

theoretical and applied research in this field

Tk %> iR Learning Outcomes

(MARRGEHEN) R IEE R EF LA A IR A BRI EE . B0 7 RGN, IERAR
S FPPHEREIRAE S ) AR RN KRG AR, IS TARRGA. Bahist]. mOBoRSETE, Hi7
IRARXRGIT A TH Keil uVision DURAE STM32F R4 R (%5 478/ P BB AT IT R 71, 3 e i 2 B 6 7 At
BEJT, JFA W R AT R ML ES ARENLIE S, B i k2 ST RE U ANIE AR JBYERE 7, E 1T 5 5% [ B R 4k DL % FA A
FEHE AT, NARKRNFAZGIEABEIRNM HET, B IR I T SRt .

Embedded System and Robotics introduces the theories, components and subsystems of embedded technology
of robot control, and synchronously promotes the course learning by grouping projects. Students will
master the basic principles of embedded systems, the working modes of processors, motion control,
interface technology and other methods. They will master the development tool of embedded systems, Keil
uVision, and the software development methods of registers/libraries under STM32F series. They will
improve the ability of problem analysis and solution, develop prototype robots to meet the requirements of
specific industries, and improve professional learning. These will help to improve students’ professional
learning ability and logical thinking ability, cultivate their international thinking and team cooperation
management ability, and build a solid foundation for future theoretical and applied research in this
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17.  RENERFBEAH (WERESUIOCE, WRBEABNMATURISS BB E RS S, HEHHAEN
EHA
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.)

Section M2 Contents

1 (2 RN ARG S ARM A B 25 RS A4 A

1 (2 hours) Basic framework of embedded system and architecture of ARM processing unit
2 (2URED) STM32 10 1155 & {5

2 (2 hours) STM32 10 Port and Serial Port Communication

3 (2D STM32 b7 sl JR B 547 ]

3 (2 hours) STM32 Interruption mode, principle and Control

4 (298P ARG H RN SE T BB

4 (2 hours) System Self-startup and Watchdog Management Model

5 (2 PRI M S, SRR

5 (2 hours) Mode, Principle and Control of Universal Timer

6 (2 BRI PWM {55 S B0 . A oy X8 B

6 (2 hours) Principle, Generation and Application of PWM Signal

7 (2 RED ECTL DA RSN SR L VA

7 (2 hours) Data Input Capture and Capacitance Touch Correspondence
8 (2 REP) WA TR L R G 2 e i

8 (2 hours) Memory Data Protection and System Security Analysis

9 (2 BRI TRTLCD #7730 & P TR P s i B

9 (2 hours) TFTLCD Control Mode and Graphic and Image Display Principle
10 (2 BRED SDRAM FA# B, 52 11 Je 42 ]

10 (2 hours) SDRAM Storage Principle, Interface and Control

11 (2 BRI RTC S I e B 554 1) 77 2

11 (2 hours) RTC Real-time Clock Principle and Control Mode

12 (2 BRI R BEHVECE B R DL AR 2
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12 (2 hours) System Hardware Random Number Generation and Standby Wake—up Mode
13 (2 ¥R ADC (BEHHeHe) /DAC (Hbiiesi) JR B 515 J5E
13 (2 hours) ADC/DAC Principle and Control Methods
14 (2 WEH DVA CELHZEAFE 8 A0 JRELS TARR
14 (2 hours) The Principle and Working Mode of DMA (Direct Memory Access)
15 (2 ) IIC (Inter—integrated circuit) 5 CAN (Controller area network) k&3 5
15 (2 hours) IIC (Inter—integrated circuit) and CAN (Controller area network) Bus Principle and
Control Mode
16 (2 BRI B
16 (2 hours) Special lecture
S5 Experiments
1. MDK5 JFAIBE A SHCE 58 1A, 2 18D
1. MDK5 installation and configuration of development environment (week 1. 2 hours)
2. BUEAT. AR CGR2 M, 29D
2. Running Horse Lamp and Keyboard Input Experiments (week 2. 2 hours)
3. BHEEfE. AMEPITSEIE (53 R, 2 T
3. Serial Communication and External Interrupt Experiments (week 3. 2 hours)
40 MOLETIR. WOETISLR 48, 2578
4. Independent Watchdog and Window Watchdog Experiments (week 4. 2 hours)
5. EMESPBTSLs: (555 M, 245D
5. Timer interrupt experiment (week 5. 2 hours)
6. PWM#HSEE: (368, 2D
6. PWM output experiment (week 6. 2 hours)
7. WAL ESIE G T, 2D
7. Capacitance touch key experiment (week 7. 2 hours)
8. WAERIFSLES (35 8, 27D
8. Memory protection experiment (week 8. 2 hours)
9. TFTLCD 5E3% (359 A, 2 i)
9. TFTLCD experiment (week 9. 2 hours)
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10. SDRAM 5236 (35 10 A, 2 i)

10. SDRAM experiment (week 10. 2 hours)

11. RTC sEhFEahszme (25 11, 2 35

11. Real time experiment (week 11. 2 hours)

12, RECFRENLE. FRlMemEseis (5 12 /), 2795

12. Hardware Random Number and Standby Wake—up Experiments (week 12. 2 hours)

13. ADC 523& (%513 &, 2 1)

13. ADC experiment (week 13. 2 hours)

14. WHEFEALIRES . DAC SEI8 (45 14, 2 HiD

14. Internal Temperature Sensor and DAC Experiments (week 14. 2 hours)

15. DMA s23& (&5 15 J&, 2 97D

15. DMA experiment (week 15. 2 hours)

16. WHRERGEMH (F16 H, 2

16. Presentation and dissertation of projects (week 16. 2 hours)

b R ES %% A Textbook and Supplementary Readings

1. STM32F7J5EE 5 N FH——HALFERR, bR R R ARAE, 20174207 H

Principle and Application of STM32F7 - HAL Library Edition, Beijing University of Aeronautics and
Astronautics Press, July 2017

2. MARRGREEEOHA, XNEL, HERERA, ISBN: 9787302240303, 20114E3 H 2B 1R

Principle of embedded system and interface technology. Yanwen Liu, Tsinghua press, ISBN: 9787302240303
1st edition in 2011.03

B VEfG ASSESSMENT

AR VA A SERERSTA S BT #HE
Type of Time % of final Penalty Notes
Assessment score

H & Attendance
PRERI

Class
Performance

NI
Quiz

WA H Projects 70
PR

Assignments

BHER
Mid-Term Test

BARER

Final Exam

BARMmE
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Final
Presentation

He (TREFRE 30 (SEBHRSY)
35 P PG
)

Others (The
above may be
modified as
necessary)

20. 1243773\ GRADING SYSTEM

v A, T=955 4] Letter Grading
OB. —Zgidsrl GEd/AEL) Pass/Fail Grading

PRFEH #t REVIEW AND APPROVAL
21. FZRERE O U T HRENZREHGET

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

U5 RedR TR R B R e




